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L INTRODUCTION

L. In this Order we resolve the remaining technical issues affecting the operation of new 600
MHz wireless licensees and broadcast television stations' in areas where they operate on the same or
adjacent channels in geographic proximity. Specifically, we adopt the methodology and the regulatory
framework for the protection of both wireless services and broadcasting in the post-auction environment
that we proposed in October 2014.> We affirm our decision regarding the methodology to be used during
the incentive auction to predict inter-service interference between broadcasting and wireless services. We
also affirm our decision declining to adopt a cap on the aggregate amount of new interference a broadcast
television station may receive from other television stations in the repacking process.

II. THIRD REPORT AND ORDER

2. In the Incentive Auction R&O, we adopted a flexible band plan framework that
accommodates market variation, that is, areas where broadcast stations are assigned to channels in the 600
MHz Band.® Because the amount of spectrum repurposed through the incentive auction and the repacking

! The terms “broadcast television,” “broadcast television station,” or “television station” as used in this item are
limited to full power television stations and Class A television stations that are eligible for protection in the
repacking process associated with the incentive auction.

% Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions, GN Docket No.
12-268, ET Docket No. 13-26, ET Docket No. 14-14, Second Report and Order and Further Notice of Proposed
Rulemaking, 29 FCC Red 13071 (2014) (ISIX R&O/FNPRM or ISIX R&O or ISIX Further Notice).

* Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions, GN Docket No.

12-268, Report and Order, 29 FCC Red 6567, 6604-07, paras. 81-87 (2014) (Incentive Auction R&O) (discussing

how the 600 MHz Band Plan can accommodate market variation to avoid restricting the amount of repurposed
(continued....)
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process depends on broadcaster participation and other factors, market variation will allow the
Commission to avoid limiting the amount of spectrum repurposed across the nation to what is available in
the most constrained market." However, market variation creates the potential for inter-service
interference (“ISIX”) because in markets where broadcast television stations are assigned to channels
within the 600 MHz Band, television and wireless services will be operating in close geographic
proximity on the same and/or adjacent frequencies.” There are four scenarios of potential interference
when broadcast television and wireless operations are co-channel or on adjacent channels in nearby areas:
(1) a digital television (“DTV”) transmitter causing interference to a wireless base station (Case 1); (2) a
DTV transmitter causing interference to wireless user equipment (Case 2); (3) a wireless base station
causing interference to a DTV receiver (Case 3); and (4) wireless user equipment causing interference to a
DTV receiver (Case 4).°

3. In the October 2014 ISIX R&O, the Commission addressed potential interference between
DTV stations and wireless service in areas with market variation.” The ISLX R&O adopted a methodology
for predicting inter-service interference during the incentive auction (“ISIX Methodology™),* a
methodology which necessarily is based on hypothetical 600 MHz Band network deployments, as the
actual networks will not be deployed until after the auction.” The companion ISIX Further Notice
proposed a post-auction inter-service interference methodology for evaluating interference from wireless
base stations to television reception, set forth in the Office of Engineering and Technology Bulletin No.
74 (“OET-74”). The ISIX Further Notice also proposed rules for preventing interference from wireless to
broadcasting services on the same or adjacent channels in nearby markets in the Cases 3 and 4 above.

4. In this Third Report and Order, we adopt the framework we proposed in the ISIX Further
Notice to govern the interference environment in the 600 MHz Band where market variation results in

(Continued from previous page)
spectrum that is available in most areas nationwide). See also Procedures For Competitive Bidding in Auction 1000,
Including Initial Clearing Target Determination, Qualifying to Bid, and Bidding in Auctions 1001(Reverse) and
1002 (Forward), Public Notice, AU Docket No. 14-252, GN Docket No. 12-268, 30 FCC Rcd 8975, 8981-82, para.
7 (2015) (Bidding Procedures PN).

* The amount of spectrum recovered along the Canadian and Mexican borders and in some markets may vary from
that recovered in most markets nationwide.

> Broadcast stations may be assigned to channels in the uplink, downlink, and/or guard band (including the duplex
gap) portions of the 600 MHz Band in order to accommodate market variation. See Bidding Procedures PN, 30
FCC Rcd at 8990-93, paras. 25-35. See also Incentive Auction R&O, 29 FCC Red at 6605, para 82; Comment
Sought on Competitive Bidding Procedures for Broadcast Incentive Auction 1000, Including Auctions 1001 and
1002, AC Docket No. 14-252, GN Docket No. 12-268, Public Notice, 29 FCC Red 15750, 15765, para. 35 (2014).

® ISIX R&O, 29 FCC Rcd at 13086, para. 30. Areas where potential interference between wireless operators and
broadcast television operations are called “impairments.” Impaired license areas may include “infringed” and/or
“restricted” areas. An infringed area is one where wireless operation is predicted to receive harmful interference
from a television station that is placed in the 600 MHz Band (Cases 1 and 2). Wireless licensees will be free to
operate in infringed areas, but will assume the risk of receiving interference from a television station. A “restricted”
area is one where wireless operations would be predicted to cause harmful interference to the reception of a signal
from a television station that is assigned to the 600 MHz Band, depending on how wireless operations are deployed
(Cases 3 and 4). See ISIX R&O, 29 FCC Rcd at 13083, para. 23.

7 ISIX R&O/FNPRM, 29 FCC Red 13071; Office of Engineering and Technology Seeks to Supplement the Incentive
Auction Proceeding Record Regarding Potential Interference Between Broadcast Television and Wireless Services,
Public Notice, 29 FCC Red 712, 715, 713-15 (2014) (ISIX PN).

¥ The ISIX Methodology is described in Appendix D.

? Forward auction bidders will be given information on DTV stations in the 600 MHz band from which they may
determine impairments for particular 600 MHz wireless licenses before the start of the forward auction clock phase.
See Bidding Procedures PN, 30 FCC Rcd at 9043-46, paras. 134-136.
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wireless operations and television stations operating on the same or adjacent channels in nearby areas."
First, we establish a zero percent threshold for allowable harmful interference from 600 MHz wireless
services to television stations assigned to channels in the 600 MHz Band. Second, we adopt with certain
modifications the methodology proposed in OET-74 for predicting interference from wireless base
stations to television receivers after the incentive auction. Third, we require 600 MHz wireless licensees
to use OET-74 to predict potential interference to nearby co-channel or adjacent-channel television
operations before deploying base stations, prohibit operation of wireless user equipment operating in the
600 MHz Band near these television stations’ contours, and prohibit the expansion of television stations’
contours that would result in additional impairments to wireless operations."" We also address the
applicability of the ISIX Methodology in other interference contexts, including between LPTV and TV
translators and wireless operations, between television and wireless operations during the post-transition
period, and in identifying impairments to wireless licenses along the borders with Canada and Mexico.

A. Protecting Broadcast Television Receivers from Inter-Service Interference

5. In this section, we adopt the framework for the protection of the reception of signals of
full power and Class A television stations assigned to the 600 MHz Band from harmful interference
caused by wireless operations in the same or adjacent channels in nearby areas. There are three scenarios
that present the potential for harmful interference to television receivers, depending on whether a station
is assigned to the downlink, uplink, or duplex gap portion of the 600 MHz Band spectrum: (1) if a
television station is in the downlink spectrum, there is a potential for harmful interference from wireless
base stations to nearby TV receivers (Case 3); (2) if a television station is in the uplink spectrum, there is
a potential for harmful interference from wireless user equipment to nearby TV receivers (Case 4); and
(3) if the television station is in the duplex gap spectrum, there is a potential for harmful interference from
both wireless user equipment and wireless base stations to TV receivers in nearby areas (Cases 3 and 4)."
Below, we begin by adopting a zero percent threshold of allowable interference from wireless operations
to the reception of television station’s signals that are co-channel or adjacent channel for both Cases 3 and
4. For Case 3, we adopt the methodology of OET-74, with certain modifications from the proposal in the
ISIX Further Notice, for use in predicting potential interference from wireless base stations to television
receivers. For Case 4, we adopt small separation distances between television station contours and
wireless user equipment operating on the 600 MHz Band, beyond which the equipment can operate
without causing interference to television receivers. We then set forth the obligations wireless licensees

1 We dismiss NAB’s suggestion that we abandon market variation as a late-filed Petition for Reconsideration of the
Incentive Auction R&O. See NAB Comments at 2-4. The deadline for filing a Petition for Reconsideration of the
Incentive Auction R&O, in which the Commission adopted a 600 MHz Band Plan that can accommodate market
variation, Incentive Auction R&O, 29 FCC Rcd at 6605, para. 82, was September 15, 2014. 47 U.S.C. § 405(a); 47
C.F.R. § 1.429(d). See also 47 C.F.R. § 1.4(b)(1); 79 FR 48442 (Aug. 15, 2014). NAB did not seek reconsideration
of the Incentive Auction R&O, nor has it attempted to demonstrate extraordinary circumstances that might justify a
waiver. See Reuters Ltd. v. FCC, 781 F.2d 946, 951-52 (D.C. Cir. 1986). In any event, in the Second Order on
Reconsideration, we considered and denied timely-filed Petitions for Reconsideration of the decision in the
Incentive Auction R&O to accommodate market variation. See Expanding the Economic and Innovation
Opportunities of Spectrum Through Incentive Auctions, GN Docket No. 12-268, Second Order on Reconsideration,
30 FCC Red 6746, 6748-6750, paras. 6-8 ( 2015) (Second Order on Reconsideration).

' By “contour” we mean either the “noise-limited contour” for full power television stations or “protected contour”
for Class A television stations. See 47 C.F.R. §§ 73.622(e), 73.6010.

12 JSIX R&O, 29 FCC Red. at 13086, para. 31. Both CEA and NAB raised issues regarding how the Commission
should decide where to place broadcast television stations in the 600 MHz Band (i.e., in the uplink, downlink, or the
guard bands, including the duplex gap). CEA Comments at 19-21: NAB Reply at 8. The Commission addressed
this issue in the recent Bidding Procedures Public Notice. Bidding Procedures PN, 30 FCC Rcd at 8990-99, paras.
25-35. NAB filed a petition seeking reconsideration of the Bidding Procedures PN and our decision to allow
television stations to be located in the duplex gap as necessary to accommodate market variation. See NAB Petition
at 2-5.
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will have post-auction to ensure that the reception of television stations assigned to the 600 MHz Band is
protected from inter-service interference that may be caused by wireless operations in the same or
adjacent channels.

1. Threshold for Interference from Wireless Operations to Television
Receivers in the 600 MHz Band.

6. We adopt a zero percent threshold for harmful interference from wireless operations to
the reception of television station’s signals in the 600 MHz Band, as proposed in the ISIX Further
Notice.” Under this standard, 600 MHz wireless licensees will not be permitted to cause harmful
interference at any level within the noise-limited contour of a full power television station or the protected
contour of a Class A television station to the degree it affects populated areas within those contours." We
find that a zero percent threshold, with no rounding tolerance, as supported by NAB, is warranted in the
post-auction environment."” For the reasons discussed below, any interference standard other than zero
presents practical difficulties given the multiple sources of potential interference to the reception of
signals from television stations assigned to the 600 MHz Band and the continuing evolution of wireless
networks.

7. In the television bands, the sources of potential interference are limited because the six-
megahertz television channels are aligned and only a limited number of other television stations operate
co-channel or adjacent channel in a particular area. Moreover, television stations operate at fixed
locations and at power levels, antenna heights, and with antenna patterns that do not change frequently.
For these reasons, the 0.5 percent de minimis interference threshold for station-to-station interference in
the television bands permitted under our rules is practical to implement and enforce.'® In contrast, there
will be numerous sources of potential interference to the reception of signals from television stations
assigned to the 600 MHz Band because the five-megahertz wireless spectrum blocks will overlap in
varying degrees with the six-megahertz television channels, creating the potential for multiple co- and
adjacent-channel relationships between television stations and wireless operations in the same or nearby
geographic areas. Moreover, wireless networks evolve over time with the deployment of additional base
stations and the adjustment of base stations’ technical parameters. Addressing the possibility of a
television receiver receiving interference from multiple wireless networks that are continuously evolving
presents significant practical difficulties, such as how to apportion the permitted interference among the
multiple sources of interference and how to monitor compliance as wireless networks evolve.'” Our
decision to adopt a zero percent harmful interference limit — more stringent than the interference threshold
for the TV bands — will ensure protection for broadcasters operating in the interference environment in the
600 MHz Band.

8. We reject CTIA’s request that we establish an interference threshold above zero percent.
Given the different interference environment that television stations will face in the 600 MHz Band, we

13 See ISIX Further Notice, 29 FCC Red at 13106, para. 65.

4 We delegate authority to the Media Bureau to issue a Public Notice following completion of the incentive auction
with the final contours of all television stations assigned to channels in the 600 MHz Band. The Public Notice will
include the technical parameters by which the television station contours can be generated regardless of whether the
station will remain on its pre-auction channel or has been reassigned to new a channel.

S NAB Comments at 4-5.
16 See 47 C.F.R. § 73.616(e).

7 Determining how to fairly apportion permitted interference among multiple wireless licensees would be difficult
considering the different degrees of spectrum overlap and the location of the different 600 MHz Band PEAs in
relation to a television station. Once the permitted interference from each wireless licensee is determined, verifying
that the total aggregate interference meets the limit would be impractical considering the multiple potential sources
of interference.
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find that it would be impractical, if not infeasible, to manage any interference percentage other than zero
percent. CTIA argues that the zero percent threshold is “impractical, overly conservative and inconsistent
with Commission’s past treatment of interference issues.”"® CTIA also contends that “given that the
impact on a broadcast licensee is the same regardless of the source of interference, the Commission has
not adequately justified the need for a zero percent interference threshold, and it is not appropriate given
the significant burden such a standard would place on new wireless entrants in the 600 MHz band.”"
Even though the impact of the interference on a television receiver may be the same regardless of whether
the source is another television station or a wireless system, the interference environment in the 600 MHz
Band is fundamentally different than that of the television band. For the reasons explained above,
allowing any amount of interference above zero percent would not be feasible or practical to implement
and enforce in the 600 MHz Band.”

9. We disagree with CTIA that adopting a zero percent threshold will negatively impact the
incentive auction and post-auction wireless deployment because the standard will necessitate more 600
MHz spectrum to be labeled “impaired.””' The overall amount of potential inter-service interference will
be strictly limited by the procedures we established in the Bidding Procedures PN, and bidders will
receive detailed information about the potential for such interference.”> Based on that information,
bidders will be able to use the methodology of OET-74 to predict the potential for inter-service
interference based on their actual network architecture.”> Where there is a potential for inter-service
interference, 600 MHz wireless licensees can configure their networks to avoid interference to broadcast
operations through the use of directional antennas, antenna downtilt and other mitigation techniques.
Establishing rules for the incentive auction and the post-auction environment requires us to balance a
number of competing goals and interests, and we conclude that the zero percent threshold we adopt is
necessary and appropriate for the reasons described above.

'"® CTIA Comments at 5. CTIA argues that the long-standing 0.5 percent interference threshold for “pairwise”
interference between two television stations has not led to the degradation of over the air viewing of TV signals and
that “the same level of signals from 600 MHz systems into a TV band would similarly not adversely affect the
reception by over the air viewers.” CTIA Comments at 5-7.

' CTIA Comments at 6-7. CTIA further claims that a zero percent threshold will negatively impact wireless
deployment, and will place significant burden on new wireless entrants in the 600 MHz Band because it may restrict
where base stations are deployed. /d. at 6.

2 CTIA also argues that a zero percent threshold if applied throughout the 600 MHz Band “would very likely
preclude unlicensed White Space Devices and wireless microphone usage that the Commission is considering in
other incentive auction-related proceedings.” /d. Under the Commission’s existing rules, however, white space
devices and wireless microphones are not permitted to cause any harmful interference to licensed services. 47
C.F.R. §§ 15.5(b), 15.15(c), 73.861(g); Revisions to Rules Authorizing the Operation of Low Power Auxiliary
Stations in the 698-806 MHz Band, WT Docket Nos. 08-166, 08-167, WT Docket No. 10-24, Report and Order and
Further Notice of Proposed Rulemaking, 25 FCC Red 643, 683, para. 82 (2010). We recently addressed the
operation of unlicensed white space devices and wireless microphones in the 600 MHz Band and affirmed that,
although harmful interference to licensed services is extremely unlikely, the Part 15 rules require unlicensed devices
to eliminate interference or cease operations. See generally Amendment of Part 15 of the Commission’s Rules for
Unlicensed Operation in the Television Bands, Repurposed 600 MHz Band, 600 MHz Guard Bands and Duplex
Gap, and Channel 37, Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive
Auctions, ET Docket No. 14-165, GN Docket No. 12-268, Report and Order, 30 FCC Red 9551, 9604-05, para. 132
(2015).

2l CTIA Comments at 6.

22 See Bidding Procedures PN, 30 FCC Red at 8986-99, 9043-44, paras. 17-35, 134 (discussing how the
optimization tool will minimize impaired weighted pops and listing the information to be made available to forward
auction qualified bidders).

3 See infra para. 12.
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10. NAB supports a zero percent threshold but seeks clarification that the limit of predicted
interference is “zero persons” rather than some fraction of the population that rounds to zero.** We clarify
that the zero-percent interference threshold we are adopting will prohibit 600 MHz wireless licensees
from causing any interference to television receivers in any populated area of the noise-limited contour of
a full power television station or the protected contour of a Class A television station.

11. As proposed in the ISIX Further Notice, we adopt our proposal to treat interference
between television stations assigned in the 600 MHz Band as “masking interference” in evaluating
wireless interference to a television station.”> Therefore, in a grid cell where masking interference to one
television station from another television station is predicted, inter-service interference from wireless
operations can be ignored. This is consistent with the treatment of interference between television
stations under our rules.”®

2. Determining Potential Interference from Wireless Operations to DTV
Receivers

a. Case 3: Interference to Television Receivers from Wireless Base
Stations

12. Adoption of OET-74. We adopt OET-74 as proposed in the ISIX Further Notice, with
several modifications as described in more detail below. OET-74 is to be used following the incentive
auction to predict interference to television receivers operating in the 600 MHz Band from co-channel and
adjacent channel wireless base stations in nearby markets. OET-74 uses the ISIX Methodology that we
established for identifying interference to DTV receivers from wireless base stations during the incentive
auction, but with modifications to use actual, rather than hypothetical, base station parameters.”’ OET-74
uses the Longley-Rice propagation model which has long been used by the Commission to predict
interference to television receivers. Additionally, the OET-74 methodology is supported by
measurements showing that wireless LTE signals have similar interference characteristics to DTV
signals.”® The adopted OET-74 Bulletin is included in Appendix C.

13. We reject NAB’s claim that the Spectrum Act limits our authority to require the use of
OET-74 to address inter-service interference following the auction.”” NAB states that interference,
regardless of its source, affects the population served for television broadcasters and that the Commission
is required pursuant to Section 6402(b)(2) of the Spectrum Act, as codified in 47 U.S.C. §1452(b)(2), to
use OET-69, not OET-74, to preserve the coverage area and population served when reassigning
television stations.”® As we explained in the Second Order on Reconsideration of the Incentive Auction

*NAB Comments at 4-5. CTIA objects to NAB’s request as an unreasonable proposal and contends that it will
undermine the auction’s success. CTIA Reply at 3-4. We disagree with CTIA for the reasons discussed above.

2 ISIX R&O, 29 FCC Red at 13107, para. 67. We received no comments addressing masking interference.
% See 47 C.F.R. § 73.616(¢).
27 ISIX R&O, 29 FCC Rcd at 13107-108, paras. 69-72.

2 ISIX R&O, 29 FCC Red at 13093, 13097, paras. 43, 49; see Office of Engineering and Technology Seeks
Comment on Measurements of LTE into DTV Interference, GN Docket No. 12-268, ET Docket No. 14-14, Public
Notice, 29 FCC Rcd 7415, 7433 (2014) (“OET Measurements Report™).

* NAB Comments at 8. Section 1452(b)(2) requires the Commission, in “making any reassignments or
reallocations,” to “make all reasonable efforts to preserve, as of [February 22, 2012], the coverage area and
population served of each broadcast television licensee, as determined using the methodology described in OET
Bulletin 69 ....” 47 U.S.C. § 1452(b)(2).

3" NAB Comments at 8.
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R&O,” Section 1452(b)(2) applies “[i]n making any reassignments or reallocations” under Section
1452(b)(1)(B).”* “Reassignments and reallocations” will be made during the repacking process, and
become effective after the completion of the reverse auction and the forward auction, specifically upon
release of the Channel Reassignment PN.” OET-74 will be used after the completion of the auction to
predict potential interference from wireless service to the reception of television stations’ signal whose
coverage areas and populations served have already been determined using the methodology described in
OET-69, as required by Section 1452(b)(2).** Thus, our post-auction efforts to protect broadcasters from
inter-service interference, including through use of OET-74, are not restricted by Section 1452(b)(2)’s
reference to “the methodology described in OET Bulletin 69.**

14. D/U Ratio Adjustment. We adopt slightly revised desired/undesired (D/U) ratio
thresholds from those proposed in the ISLX Further Notice. Under the methodology of OET-74, the D/U
ratio is calculated at the population centroid in each two kilometer square cell in the television station’s
contour. This D/U ratio is compared to a threshold to determine if harmful interference is predicted to
occur to DTV service in that cell.*® The D/U threshold is defined in OET-74 to include an adjustment
factor “a,” which is dependent on the signal-to-noise ratio (S/N ratio) of the received television signal.”
The “a” factor in the D/U threshold is necessary to account for the effect of the television signal strength
on the amount of interference that the television receiver can tolerate when the desired DTV signal is
weak. When the television signal strength is weak (i.e., closer to the noise floor), a lower amount of
interference from the wireless base stations will impede television reception than if the television signal is

*! See Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions, GN Docket
No. 12-268, Second Order on Reconsideration, 30 FCC Rcd 6746, 6823, para. 175 (2012).

247 US.C. § 1452(b)(2).
347 U.S.C. § 1452(H)(2); Incentive Auction R&O, 29 FCC Red at 6783-84, para. 529.

34 See ISIX R&O, 29 FCC Red at 13103-04, paras. 59-60. See also Incentive Auction R&O, 29 FCC Red at 6575,
6621-6625, paras. 19, 119-26. OET-69 is available at
https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet69/0et69.pdf.

35 As discussed in detail below, we do not expect third order intermodulation interference (“IM3”) to present a
significant interference concern for reception of DTV stations and IM3 is not addressed in the Commission’s rules
or in the methodology described in OET-69. See infra paras. 20-23. Therefore, we reject the claim of the Block
Stations that failing to study IM3 further violates the Spectrum Act. See Block Stations Reply at 2-4. See also 47
U.S.C. § 1452(b)(2) (requiring the Commission, in “making any reassignments or reallocations,” to “make all
reasonable efforts to preserve, as of [February 22, 2012], the coverage area and population served of each broadcast
television licensee, as determined using the methodology described in OET Bulletin 69 . . . .”).

*% The D/U thresholds in the proposed OET-74 Bulletin are identical to the D/U thresholds used in the ISIX
Methodology. ISIX R&O, 29 FCC Red at 13093, para. 43. In the ISIX Methodology, the D/U threshold for co-
channel LTE-to-DTV signals was increased by one decibel from the DTV-to-DTV co-channel D/U threshold
specified in OET-69. That was because measurements indicated that LTE equipment causes slightly more
interference to DTV signals than other DTV signals. See ISIX PN, 29 FCC Rcd at 724. See also ISIX R&O, 29 FCC
Rcd at 13093, para. 43. In addition, the ISIX Methodology adjusted the D/U threshold based on the amount of
spectral overlap between the wireless and television signals. However, the one decibel threshold adjustment was not
applied when there was no spectral overlap between the television and wireless signals. ISIX R&O, 29 FCC Rcd at
13151-52, App. E (Proposed OET-74 Bulletin).

37 The adjustment factor “a” is defined by the following equation: o< =10[Log)] 10 [1/((1-[10]*((-x)10)))] where x

=S/N—-15.19dB. See ISIX R&O, 29 FCC Rcd at 13151, App. E. The adjustment factor a is an adjustment to the
co-channel D/U ratio for DTV-to-DTV interference in the Part 73 rules for broadcast digital television service, see
47 C.E.R. § 73.623(c)(3)(1).
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stronger.

15. The “a” adjustment factor for the D/U threshold proposed in the ISIX Further Notice is
based on the equation for the co-channel DTV-to-DTV interference threshold in OET-69 and in section
73.616(e)(1)(i) of our rules.*® The proposed “a” adjustment factor, however, differs from OET-69 and
our rules in one respect. In both OET-69 and our rules, the adjustment factor “a” is not used when the
television signal strength approaches its service threshold (very low S/N ratios).” Instead, the D/U
threshold is set for a maximum of 23 dB when the S/N of the television signal is very low. In contrast,
the proposed OET-74 Bulletin would use the equation from OET-69 and our rules to determine the D/U
threshold even as the DTV signal strength decreases below the level that defines the edge of service.
CEA points out that for faint television signals, “a” increases exponentially under this proposal, which
can result in a high D/U threshold that will require a large separation distance between wireless base
stations and the television station’s contour.*’

16. To avoid such results and to conform OET-74 with the approach used in OET-69 and our
rules, OET-74 as adopted will similarly limit the use of the D/U adjustment factor “a” to situations where
the signal-to-noise ratio of the desired DTV signal is greater than 16 dB and less than 28 dB. Because we
have increased the D/U threshold by 1 dB to compensate for the difference in interference from an LTE
signal compared with a DTV signal,* OET-74 as adopted will limit the co-channel D/U threshold to 24
dB when the LTE signal completely overlaps the DTV signal and adjust the D/U thresholds for smaller
spectral overlaps accordingly. Specifically, the “o” factor will be limited to a maximum value of 8.*

17. In addition, we remove the “a” factor in the D/U threshold in OET-74 as adopted when
there is no overlap between the DTV signal and LTE signal (adjacent channel) in order to be consistent
with the approach followed in our rules for DTV-to-DTV interference.” Our rules specify a constant D/U
threshold for DTV-to-DTV adjacent channel interference.* Consequently, we will not use a D/U
threshold that varies with “a” for adjacent channel LTE-to-DTV interference. Also, we set the required
D/U threshold for LTE-to-DTV interference to -33 dB because the ATSC receiver guidelines specify that
DTV receivers should have this level of tolerance of adjacent channel DTV interference,” and
measurements have shown that actual DTV receivers do in fact meet or exceed this level of performance

8 See 47 C.F.R. § 73.616(e)(1)(i).

3% The ISIX PN acknowledged that the equation for the DTV-to-DTV co-channel D/U ratios specified in our rules is
only valid when the S/N is between 16 dB and 28 dB and that the D/U ratio at a S/N of 16 dB is 23 dB. ISLX PN, 29
FCC Rced at 732. However, it was not considered when the ISIX Methodology was adopted.

“ CEA Comments at 16-19; CTIA Reply at 7-8 (CTIA echoes CEA’s request to examine the “o” factor and how it
is used to determine separation distances).

! See supra n.36.

*2 The maximum value of the “o” factor is derived in accordance with the formula in OET-74 by subtracting 16 dB
(15 dB is the threshold level, per our rules, where co-channel interference is considered to occur in the DTV-to-DTV
scenario plus 1 dB per our discussion above to compensate for the difference in interference from an LTE signal, see
supra n.36) from the co-channel D/U threshold of 24 dB. See infia Table 1; see infra App. C (OET-74).

* The proposed OET-74 specified a D/U threshold of ‘-2’ for a wireless signal immediately adjacent to a DTV
signal and ‘a-18’ for adjacent channel signals that are 1 to 5 MHz away from the DTV signal to match the D/U
thresholds we adopted in the ISIX R&O. See ISIX R&O, 29 FCC Red at 13153, App. E (Proposed OET-74).

47 C.F.R. § 73.623(c)(2). The D/U threshold for interference from the first adjacent channel below the television
signal is -28 dB and for the first adjacent channel above the television signal is -26 dB.

$ATSC Recommended Practice: Receiver Performance Guidelines, April 7, 2010, at 15, available at
http://atsc.org/wp-content/uploads/2015/03/Receiver-Performance-Guidelines.pdf?zoom highlight=a+74.
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in the presence of adjacent channel LTE interference.*
18. The D/U thresholds in OET-74 as adopted are shown below in Table 1.

Spectral Overlap (MHz) 5 4 3 2 1 0 -1to-5
Downlink to DTV
D/U Required (dB) 16 +a 15.1+a | 13.8+a [ 12.1+a [ 93+« -33 -33

Table 1. OET-74 D/U Thresholds for interference from Wireless Base Station into DTV

19. Aggregate Interference. As proposed in the ISIX Further Notice, OET-74 will
incorporate the root sum square (RSS) method to predict the potential for aggregate interference to
television receivers from multiple base stations for each co-channel or adjacent channel 600 MHz
licensee.” Broadcasters expressed concerns about the potential interference from combined interfering
LTE signals at the point of DTV reception.”” Although we declined to consider aggregate wireless
interference into DTV in the ISIX Methodology to be used during the auction, we find that the RSS
method is appropriate in the post-auction environment.”” The methodology of OET-74, which is based on
real-world network deployments, will allow for the aggregation of the field strength of interfering signals
at the DTV receiver from the wireless base stations of a co-channel or adjacent channel 600 MHz wireless
licensee. We will not, however, require a 600 MHz wireless licensee to account for the aggregate
interference generated by the wireless operations of other 600 MHz wireless licensees because it would
require wireless licensees to incorporate each other’s site-specific information into their OET-74 analysis.

20. Intermodulation Interference. We reject arguments that we should study further the
impact of third order intermodulation interference (IM3) from wireless services and television signals to

4 See OET Measurements Report, 29 FCC Rcd at 7433; Letter from J. Kearney, CEA to Marlene H. Dortch,
Secretary, FCC, GN Docket No. 12-268, ET Docket No. 14-14, at 95-100 (filed May 22, 2014) (CEA Report); see
also Request by LoJack Corporation for a Waiver of Part 90.20 and Part 2 of the Commission’s Rules, WT Docket
No. 06-142, Declaratory Ruling and Order, 26 FCC Red 12991, 12999, para. 18 (2011) (noting that the D/U
threshold ratio for lower adjacent DTV signals into a DTV receiver has been measured to be about -33 dB, citing
Interference Rejection Thresholds of Consumer Digital Television Receivers Available in 2005 and 2006, OET
Report FCC/OET 07-TR-1003, Technical Research Branch, Laboratory Division, Office of Engineering and
Technology, Federal Communications Commission at A-2 (Mar. 30, 2007)). See also Applications of Avista
Corporation, Order, 27 FCC Red 263, 266, para. 6 (WTB 2012).

4" Table 4 and equation 1 of OET-74 have been updated to reflect that no off-frequency rejection (OFR) is specified
for spectral overlaps of 0 to -5 MHz, because where there is no spectral overlap the D/U threshold is a constant
rather than a function of the “o” adjustment factor or of the frequency gap between the DTV and wireless signals. In
addition, we have updated the culling distances in Tables 7-12 to correct the inadvertent failure to account for the
one decibel adjustment in the D/U threshold to compensate for the difference in how interference caused by an LTE
signal effects DTV reception compared to interference from another DTV signal. See supra n. 36. The updated
tables also reflect that no OFR is applied for spectral overlaps between 0 to -5 MHz. The culling distances are now
calculated as the distance to the UHF F(50,10) {OFR (dB) + 17dBuV/m} contour for co-channel signals and the
UHF F(50,10){74 dBuV/m} contour for adjacent channel signals. See infra App. C.

* ISIX Further Notice, 29 FCC Red at 13108, para. 70; see infra App. C (OET-74) § IV.B.

¥ See, e.g., SBE TA Comments at 6; Joint Broadcasters IA Comments at 15-18; see also NAB Comments at 6 (“it is
vital to consider aggregate interference from multiple base-stations given the real-world density of carrier
deployments.”).

> We declined to consider aggregate wireless interference to DTV in the ISLX R&O because the ISIX Methodology
relied on a hypothetical placement of wireless base stations every ten kilometers without regard to whether those
locations are desirable or even possible for use. ISIX R&O, 29 FCC Red at 13101-02, para. 55.
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television receivers.”' In the ISIX R&O, the Commission rejected requests to account for intermodulation
effects in the ISIX Methodology for predicting inter-service interference during the incentive auction.”
CEA, however, claims that tests it conducted indicate that IM3 interference from LTE and DTV
operations into DTV receivers poses a substantial risk to DTV reception, not only for legacy receivers
currently in the market but also for future receivers that may need to continue receiving frequencies also
used for LTE operations due to market variation.”> CEA further argues that IM3 from two LTE signals is
a distinct potential problem in the 600 MHz Band that has not been adequately analyzed.** CTIA does
not share CEA’s position and submits that “case-by-case resolution of any intermodulation interference
events would be more practical than adding such considerations to the inter-service interference
methodology.””

21. Based on the present record, further analysis of intermodulation effects, either from DTV
and LTE signals or two LTE signals, is not warranted. We are not aware of any intermodulation
interference concerns between DTV stations, which currently do not have to protect for intermodulation
interference.® In coming to the decision to not address intermodulation effects in the DTV rules, one of

>! See CEA Comments at 3-19. See also Cohen, Dippell and Everist, P.C. (“CDE”) Reply at 2-3; Block Stations
Reply at 3; NAB Reply at 5-7.

32 ISIX R&O, 29 FCC Red at 13095, para. 46 (explaining that the Commission’s rules governing DTV-to-DTV
interference do not address intermodulation, yet there is no evidence that the rules fail to adequately protect DTV
signals, and equipment manufacturers are aware of the potential for intermodulation and are expected to consider it
when designing receivers).

3 CEA Comments at 3-5. CEA submits that its tests show that due to IM3 within a DTV receiver, two signals at
levels approximately 20 dB weaker than a single interfering DTV signal can cause interference. IM3 can occur
when two undesired signals are present in addition to the desired signal and the second undesired signal is at double
the frequency separation (N+2k) of the first undesired signal (N£k). Note that “N” is the channel of the desired
station and “k” is the channel separation to the first undesired station. For example, if the desired station is on
channel 20 and k=2, the N+k undesired station would be on channel 22 and the N+2k station would be on channel
24. CEA states that assuming a relatively weak DTV signal of -68 dBm, a single DTV undesired signal must be at a
very strong level of -8 to -11 dBm to interfere with the desired weak signal. It then submits that when there is a
second undesired signal that is at double the frequency separation (N+2k) of the first undesired signal (N+k) and at
an equal power level, the two undesired signals can cause interference when they are at a power level 20 dB less
than the single interferer, that is, at a power level of approximately -29 to -32 dBm when the desired DTV signal
level is weak. CEA contends that while these interference signal power levels are high, they are not very unusual. It
also states that it found similar effects when the DTV and LTE interfering signals were not of equal power, albeit the
undesired DTV and LTE signals must collectively be stronger than in the equal power case.

*Id. at 12.
> CTIA Reply at 11.

% ISIX R&O, 29 FCC Red at 13095, para 46. The current interference protection standards for DTV service in our
rules only provide protection of DTV signals from other DTV signals on the same (co-channel) or the first adjacent
channels above or below in frequency. 47 C.F.R. §73.623(c). As noted in the ISIX R&O, the Commission’s
standards for DTV-to-DTV interference do not specifically address interference due to intermodulation products.
However, as there are no protections against interference from signals on channels two or more channels removed
from the desired channel, it is implicit that protection against such interference is not provided. The Commission
has not provided for interference protection from DTV signals on other channels beyond the first adjacent channel.
See Advanced Television Systems and Their Impact upon the Existing Television Broadcast Service, MM Docket
No. 87-268, Sixth Report and Order, 12 FCC Rcd 14588, 14685-88, paras. 215-22 (1997); see also Advanced
Television Systems and Their Impact upon the Existing Television Broadcast Service, MM Docket No. 87-268,
Memorandum Opinion and Order on Reconsideration of the Sixth Report and Order, 13 FCC Red 7418, 7429, para.
26 (1998) (affirming, inter alia, interference protection criteria). Likewise, OET-69 does not consider taboo
interference, which would include IM3 from DTV signals, in its calculations of interference to DTV reception, but
rather considers only the interference protections provided in the rules. See OET-69 at 8.
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the Commission’s goals in the DTV transition was to achieve more efficient use of spectrum than was
possible for analog stations, which had to be protected against interference from other stations operating
on “taboo” channels as well as co-channel and adjacent channel stations.”” The absence of interference
protection for DTV receivers against signals on channels beyond the first adjacent channels has allowed
the Commission to assign channels in the TV bands in a much more efficient manner while still
preserving the service of those signals. Indeed, as CEA acknowledges, providing larger exclusions for
interference protection reduces the efficiency of spectrum use.”® Protection of DTV receivers from the
combinations of signals that can produce IM3 interference would impose additional constraints on the
repacking process that would impact our ability to clear spectrum for new uses in the incentive auction
and limit use of the recovered spectrum.

22. We do not expect that the potential for interference from intermodulation products from a
DTV signal and an LTE signal or from two LTE signals will be significantly higher than that expected
from two DTV signals. The co-channel LTE-to-DTV interference tests our laboratory conducted showed
that the LTE signals have co-channel interference potential that is slightly higher but very similar to that
of DTV signals, because both signals are “noise-like.” From these co-channel measurements it is also
reasonable to deduce that the interference potential from the IM3 products of a DTV and an LTE signal or
two LTE signals would be similar to that of two DTV signals. We recognize that the signal strength
conditions in which IM3 interference could be present might occur more frequently where an LTE signal
is one of the interfering signals, because wireless network architecture involves more transmitter locations
than DTV stations for the same geographic area.”” However, there are environmental factors that will
limit the number of such occurrences, such as terrain, clutter," and building penetration loss. In addition,
because the strength of a wireless signal varies with time and frequency, the instantaneous power output
of wireless base stations scheduled to use a particular frequency will vary, effectively limiting the
occasions and areas in which the collective signal strengths are high enough to cause IM3 to DTV
operations.

23. In addition, potential intermodulation interference can be mitigated through DTV
receiver design, antenna reorientation, and other factors. In order to meet consumers’ expectations,
receiver manufacturers should design their products to operate without experiencing interference from
signals permitted by the Commission’s rules.”> The CEA Report notes that at least some models of

>7 See Advanced Television Systems and Their Impact upon the Existing Television Broadcast Service, MM Docket
No. 87-268, Sixth Further Notice of Proposed Rulemaking, 11 FCC Rcd 10968,10976, 10979, 11001 (1996); see
also Advanced Television Systems and Their Impact upon the Existing Television Broadcast Service, MM Docket
No. 87-268, Sixth Report and Order, 12 FCC Red 14588, 14625 (1997). The requirements for protection of analog
TV stations from stations operating beyond the co-channel and first adjacent channels are known as the “UHF
taboos.” These requirements are set forth in Sections 73.610(d), 73.623(c) and (d) of the Commission’s rules. See
47 C.F.R. §§ 73.610(d), 73.623(c) and (d).

¥ CEA Comments at 1-2.
% See OET Measurements Report, supra n. 46.
% CEA Comments at 7-11; NAB Reply at 6-7.

8 «Clutter” describes the environmental surrounding of the receiver and includes foliage, buildings, etc. Clutter
tends to reduce the signal strength arriving at the receiver (even though some types of clutter, like water, may have
the opposite effect).

62 As described above, that interference environment includes the possible presence of signals on the Ntk and N+2k
channel relationships that can produce third-order intermodulation products in receivers. Receiver manufacturers
are aware of these and other potential interference factors. The ATSC DTV receiver performance guidelines include
standards to address the presence of these conditions. See ATSC Recommended Practice A/74: Receiver
Performance Guidelines, section 5.4.3, Taboo Channel Rejection, April.7, 2010, available at
http://atsc.org/recommeded-practice/a74-receiver-performance-guidelines. As we observed in the ISIX R&O,
technical solutions exist to improve the performance of TV receivers on these taboo channels. For instance, tracking
(continued....)
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current DTV receivers could experience interference from IM3 products.” Such interference
susceptibility is indicative of receiver designs that cannot receive service in the presence of certain signal
combinations allowed under Part 73 of the rules.** To the extent that CEA and manufacturers believe that
current models of DTV receivers are susceptible to IM3, the appropriate solution is for them to design
their new products to be immune to such interference. To the extent that IM3 interference does occur, it
can often be resolved by reorienting the antenna to reduce the received levels of undesired signals and/or
increase the received levels of desired signals. Multipath effects,” “clutter” factors, and terrain also tend
to reduce one or more of the received signal levels in a possible IM3 situation below predicted levels and
further mitigate the likelihood of intermodulation interference.

24. “Error Code 3" Messages. When “error code 3” messages are returned by the software
used to implement the Longley-Rice propagation model, OET-74 will use the desired and undesired
signal strengths determined by the Longley-Rice propagation model in evaluating the subject cell for
potential interference.”® We used this same approach in the ISIX Methodology.”” We decline to adopt
NAB’s suggestion that when an “error code 3” warning is returned and the desired signal strength
calculated by OET-74 is below 41 dBuV/m, the threshold of service,” the calculated desired signal
strength be replaced with a signal strength equal to the threshold of service or threshold of service plus 3
dB. The goal of OET-74 is to provide a methodology for predicting interference to television receivers
based on the actual technical parameters of the television stations and wireless networks.” NAB’s
approach would be contrary to this goal. Under NAB’s approach, OET-74 would use the signal strengths
calculated by the Longley-Rice model to predict interfering signals while arbitrarily ignoring desired
signal strengths calculated by the model if they are below the threshold of service and, therefore,
unfavorable to the television station.

25. Other OET-74 Technical Issues. We reject NAB’s contention that we should evaluate
interference to the reception of Class A station’s signals using a one-kilometer grid instead of the two-
kilometer grid proposed in OET-74 so as to be “consistent with current practice.”” The Media Bureau’s

(Continued from previous page)
filters could improve selectivity, double conversion tuners could improve intermodulation, and low-IF tuners could
improve resiliency against interactions at 44 MHz from the desired channel. Some receivers made available more
recently have already been designed this way. See e.g., Stephen R. Martin, DTV Converter Box Test Program—
Results and Lessons Learned, FCC/OET Report 09-TR-1003, Oct. 9, 2009, Chapter 4. See also Lerstaveesin, S., et.
al., A 48-860 MHz CMOS Low-IF Direct-Conversion DTV Tuner, IEEE Journal of Solid-State Circuits, 43(9):2013-
2024, Sept. 2008.

8 See CEA Report, supra n. 46.
8 See generally 47 C.F.R. §§ 73.616, 73.622, and 73.623.

%5 “Multipath™ refers to a propagation condition where a wireless signal reaches a receiver via multiple paths.
Because of the different lengths of the paths and the possible reflections along the path, signals arriving at a receiver
from two or more paths will not be synchronized and may negate each other in the receiver.

% Error code 3 is returned by the software implementing the Longley-Rice propagation model most commonly when
the absolute value of the angle to the horizon from either the transmitter or receiver exceeds 200 milliradians. /SIX
R&O, 29 FCC Rced at 13100-01, para. 54 n.199.

57 ISIX R&O, 29 FCC Red at 13100-01, para. 54.

% Threshold of service is where the station’s signal strength is predicted to exceed the noise-limited service level.
For a UHF station our rules define the threshold of service to be 41 dBuV/m. 47 C.F.R. 73.622(e).

% Our confidence in the Longley-Rice model is strengthened by a staff comparison of Longley-Rice model versus
Television Allocations Study Organization (TASO) measured data that shows a difference in median value of
absolute error between the predicted value and the measured value of less than 1 dB when the warning flag is
present. ISIX R&O, 29 FCC Red at 13100-01, para. 54, n.199.

" NAB Comments at 9.
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application software, tv_process, uses a one-kilometer station grid when processing Class A station
applications. We use a two-kilometer grid for full power and Class A stations in the repacking process
and in the ISIX Methodology, and have proposed to do the same in OET-74.”" Using a different grid size
for Class A stations than for full power stations would be inconsistent with our repacking methodology
and would create a layer of unnecessary complexity for the ISIX and OET-74 calculations. Accordingly,
we will use a two-kilometer grid for the ISIX and OET-74 calculations for both full power and Class A
stations.

26. We also reject NAB’s suggestion that OET-74 consider interference in all cells, and not
only the populated cells.”” We find no basis to depart from our current rules, which provide interference
protection only for populated cells.”? As proposed in the ISIX Further Notice, OET-74 will consider
interference harmful only if the D/U ratio is below the threshold in a cell containing population.”*

27. In addition, we reject NAB’s argument that OET-74 should not rely on manufacturers’
published antenna patterns for wireless base stations.” According to NAB, the manufacturers’ published
patterns may suggest unrealistically superior performance, while the wireless licensee may adjust the
antenna after installation to manage coverage or interference conditions, or the antenna alignment during
installation may be imprecise.”® NAB recommends that OET-74 assume that base station antenna
azimuths have a lower relative field limit of 0.1 and that the elevation patterns assume maximum
radiation from 0 to 10 degrees below the horizontal.” While we are cognizant that wireless base station
antenna installations may vary from the antenna manufacturer’s specified patterns or may be misaligned,’
we see no reason to modify the manufacturer’s specified wireless base station antenna patterns based on
NAB'’s assumptions, which may or may not be more accurate for any given base station installation.
Using NAB’s assumptions would be contrary to our decision to require wireless licensees to use actual
system parameters when conducting OET-74 analyses. Using the manufacturer’s specified antenna
pattern with the intended alignment is more likely to reflect the actual antenna characteristics than using
NAB’s suggested assumptions, and is more consistent with established practice, because OET-69 allows
for the use of specified antenna patterns where available.” Furthermore, NAB’s concern that wireless
licensees may adjust their antennas at a later time is misplaced because the rules require a new OET-74
analysis prior to any base station modification that could result in an increase in energy in the direction of

"I OET-69 at 11 (prescribing the use of a two kilometer grid); Incentive Auction, 29 FCC Red at 6625-36, paras.
127-47 (adopting the use of a uniform grid for the repacking in accordance with the methodology in OET-69); ISIX
Further Notice, 29 FCC at 13147 (App. E — Proposed OET-74).

2 NAB Comments at 8-9.

3 See Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions, GN Docket
No. 12-268, Declaratory Ruling, 29 FCC Red 12240, 12242, para. 6, 12242-43, para. 8 (2014) (explaining that
according interference protection to unpopulated areas would depart from OET-69 and the Commission’s rules; the
processing software currently used by the Media Bureau to evaluate applications for and modifications to DTV
television facilities does not routinely provide an indication of interference to unpopulated areas; and the Media
Bureau does not consider interference in unpopulated areas in making licensing decisions). See also Nat’l Ass’n of
Broadcasters v. FCC, 789 F.3d 165, 179 (D.C. Cir. 2015) (affirming decision not to protect unpopulated areas in the
repacking process).

™ ISIX R&O, 29 FCC Red at 13147, App. E (Proposed OET-74). See also id. at 13106, para. 65.

" ISIX Further Notice, 29 FCC Red at 13151 (providing for use of manufacturer-supplied antenna patterns).
" NAB Comments at 6-7.

7 See id.

® An antenna pattern may be misaligned when the antenna is not oriented as intended.

" Broadcasting stations may submit the manufacturer’s antenna pattern in the Commission’s Consolidated Database
System (Media Bureaus application database commonly referred to as “CDBS”).
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a DTV station’s contour.” In addition, assuming maximum radiation from zero to ten degrees below the
horizon as NAB suggests would discourage 600 MHz licensees from using an antenna downtilt to
mitigate interference to television receivers because they could not account for it in an OET-74 analysis.
We note that if the OET-74 analysis fails to predict interference because of an inaccurate antenna pattern,
wireless licensees would still have an obligation to eliminate any actual harmful interference to television
broadcast reception that occurs.®'

28. We disagree with Cohen, Dippell, and Everist, P.C.’s (“CDE”) claim that the FCC has
not forecasted the potential interference to television receivers in cases where five megahertz 600 MHz
licenses are aggregated.”” OET-74 as proposed contains instructions on how to apply the methodology for
signals with bandwidths larger or smaller than five megahertz.* In addition, both the CEA4 Report and the
OET Measurements Report provide measurements of DTV receiver performance in the presence of 10
megahertz LTE signals.* Given the DTV receiver performance measurements in the record and the fact
that OET-74 is applicable to aggregated channels, CDE fails to articulate the need for additional testing of
the effects of inter-service interference where five megahertz wireless licenses are aggregated.

29. Nevertheless, based on examination of the record, we conclude that our proposal for a
separate analysis for each frequency overlap when two five-megahertz blocks are aggregated into a ten
megahertz block would require additional effort by the wireless licensee without providing increased
protection for DTV signal reception compared with a combined analysis of aggregated five megahertz
blocks. For this reason, OET-74 will require that only a single interference analysis be performed when
five megahertz blocks are aggregated.¥ Therefore, in cases of aggregated wireless blocks the OET-74
analysis will be adjusted to reflect the amount of spectral overlap between the aggregated wireless signal
and the DTV channel and the effective radiated power (“ERP”) as described below. When the aggregated
wireless signal completely overlaps the DTV channel, the analysis will use the values in the OET-74
tables associated with a spectral overlap of five megahertz and the ERP that is the portion of the power in
the aggregated wireless signal that overlaps the six megahertz television channel.*® When the aggregated
wireless signal overlaps the DTV channel by five megahertz or less, the analysis will use the values in the
OET-74 tables associated with the amount of spectral overlap and the ERP of the overlapping wireless
five megahertz block (i.e. the analysis will ignore the other five megahertz blocks of the aggregated
signal).”” When the aggregate wireless signal is adjacent to the DTV channel (i.e. no overlap), the

% See infia para. 35.

81 See infira paras. 39-40.

%2 CDE Comments at 3.

83 See ISIX R&O, 29 FCC Red 13154, App. E (Proposed OET-74) § IV.F.

8 OET Measurements Report, 29 FCC Red at 7430, 7435-37; CEA Report, supra n. 46, at 82-83, 96-97, 99-100.

% See infra App. C (OET-74) § IV.F. A wireless licensee with non-contiguous spectrum blocks will be required to
conduct a separate OET-74 interference analysis for each spectrum block. In addition, a wireless licensee that is
adjacent or co-channel to multiple DTV stations, will have to perform separate OET-74 interference analysis for
each of the DTV stations.

% Measurements performed by CEA demonstrate that the D/U ratio thresholds are not significantly different for 5
MHz and 10 MHz LTE signals that partially or completely overlap a DTV signal. CEA Report, supra n. 46, at 97,
100. Therefore, we do not expect that using OET-74 with up to a five megahertz overlap to represent interference
from an LTE signal with bandwidths greater than five megahertz will under protect DTV reception.

%7 Since the D/U thresholds in OET-74 were determined assuming a five megahertz wireless signal, using the ERP
of the entire aggregated wireless signal in the interference analysis would in effect treat the aggregated signal as a
five megahertz signal with a much higher power spectral density. This would overestimate the interference from the
aggregated wireless signal to DTV reception. Therefore, for spectral overlaps up to five megahertz, the OET-74
analysis will only consider the five megahertz block of the aggregate signal that overlaps the DTV channel. For the
(continued....)
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interference analysis will use the values in the OET-74 tables associated with the five megahertz block
that is closest to the adjacent DTV channel and the ERP of that block.

b. Case 4: Interference to Television Receivers from Wireless User
Equipment
30. We adopt fixed geographic separation distances for Case 4 as proposed in the Further

Notice.® Specifically, 600 MHz wireless licensees will be required to limit the service area of their
wireless networks so that wireless user equipment (i.e., mobile and portable devices) will not operate
within the contour or within a set distance from the contour of a co-channel or adjacent channel television
station.”” As proposed in the ISLX Further Notice, we adopt a separation distance of five kilometers for
co-channel operations, and one-half kilometer for adjacent channel operations.” Therefore, wireless
licenses that will be co-channel or adjacent channel to a television station in the 600 MHz Band uplink
spectrum will have impairments that cover the area of the station’s contour and an additional five
kilometers if the television station is co-channel or one-half kilometer if the television station is adjacent
channel to the wireless operations. The separation distance for adjacent channel operation will only apply
to the first adjacent channel. Consequently, wireless user equipment may be operated within the contour
of a television station if there is a frequency separation of at least six megahertz or more between the
wireless spectrum block edge and a television channel edge.

31. These separation distances are identical to the distances adopted for the prediction of
Case 4 inter-service interference during the incentive auction.” As explained in the ISIX R&O, because
wireless user equipment transmits with relatively low power and typically at heights above the ground on
the order of 1.5 meters, the potential for wireless user equipment to cause interference to television
receivers typically extends only a few kilometers.”” These short distances make it impractical to use
OET-74 or other similar propagation models.” NAB is in favor of using these separation distances and
no parties objected.”

3. Obligations of 600 MHz Licensees in Markets with Variation
a. Requirements on Wireless Base Station Deployment
32. As proposed in the ISIX Further Notice, we will (1) prohibit a 600 MHz wireless licensee
(Continued from previous page)

same reason, when the aggregate wireless signal is adjacent to the DTV channel, the OET-74 analysis will only
consider the five megahertz block of the aggregate signal that is closest to the DTV channel.

% For co-channel operations, the ISLX Further Notice proposed that wireless user equipment would be prohibited
from operating within the television station’s contour and within five kilometers of that contour. For adjacent
channels, the ISIX Further Notice proposed to prevent wireless user equipment operations within the television
station’s contour and within one-half kilometer of that contour. See ISIX Further Notice, 29 FCC Red at 13109,
para. 73.

% By “contour” we mean either the “noise-limited contour” for full power television stations or “protected contour”
for Class A television stations. See 47 C.F.R. §§ 73.622(e), 73.6010.

% See ISIX PN, 29 FCC Red at 727 (indicating that NAB suggested a uniform separation distance of five kilometers
for co-channel operations).

! We calculated these separation distances to protect television service using the OET TM91-1 propagation model,
which we concluded is appropriate for such short distances. See ISIX R&O, 29 FCC Rcd at 13102-03, paras. 56, 58.

92 See id. at 13102-03, paras. 57-58.

% The Longley-Rice model is not designed for distances less than a kilometer and relies on line-of-sight or free-
space for such distances. Use of Longley-Rice for these short distances would require the development of detailed
maps of locations where user equipment could operate, which would be administratively inefficient. See id.

** NAB Comments at 5-6.
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from operating base stations within the contour of a co-channel or adjacent-channel full power and Class
A television station, (2) require the 600 MHz wireless licensee to use OET-74 to predict interference to
television receivers within such a station’s contour prior to deploying base stations within a specified
culling distance” of the station’s contour, and (3) prohibit operating base stations within that distance if
harmful interference is predicted.” The culling distances are specified in OET-74 and are based on the
spectral overlap between wireless operations and television operations, and the power and antenna height
of wireless base stations.”

33. We find that prohibiting wireless base stations from operating within the contours of co-
channel and adjacent channel DTV stations is an appropriate safeguard for preventing interference to
television receivers. A wireless base station located within the contour of a co-channel DTV station will
most likely interfere with television receivers within the contours because the strength of the wireless
signal will overwhelm the broadcast television signal. Even for an adjacent channel base station, the
power of the base station would have to be restricted to impractically low levels to prevent interference to
nearby television receivers.”® Therefore, to protect television receivers within a DTV station’s contour it
is necessary to exclude base stations from operating within the contour of co-channel and adjacent
channel DTV stations. We also find that requiring the use of OET-74 to identify potential interference
from base stations located within the culling distance, and prohibiting operation of base stations within
that distance if harmful interference is predicted, will ensure that television stations assigned to channels
in the 600 MHz Band are not subject to harmful interference from 600 MHz Band wireless operations
following the auction. OET-74 is designed to predict whether interference to television receivers will
occur taking into account the actual technical parameters of deployed base stations as well as terrain and
population data to estimate potential interference.”

34, We decline CTIA’s request that the required use of OET-74 apply only to 600 MHz
wireless licenses that have been formally designated as impaired during the incentive auction.'” Rather,
as proposed, the OET-74 analysis must be performed for any base station located within the culling
distance, even if the license was not identified as impaired during the auction."”" Qualified forward
auction bidders will be provided information about the degree of impairment to the license, but such
impairments will be estimated using the ISIX Methodology based on assumptions of a hypothetical
wireless network deployment.'” Post-auction, our inter-service interference methodology will be based
on the actual interference environment to protect DTV receivers. Impairments based on a wireless
licensee’s real-world, post-auction base station deployment will necessarily differ from the impairments

% A culling distance is a contour-to-site distance: base stations beyond this distance are culled from further analysis,
because their interference contribution to DTV service within the contour would not be considered significant.

% ISIX Further Notice, 29 FCC Red at 13107, 13110, paras. 68, 76.
7 See infra App. C (OET-74) § IV.F.

% It is for this reason that our rules for unlicensed white space devices prohibit the devices from operating with an
EIRP greater than 40 milliwatts within the contour of an adjacent channel television station. 47 C.F.R. §
15.712(a)(2).

% NAB supports the Commission’s proposal to use the actual operating parameters of the wireless base stations
rather than the technical assumptions used during the auction because it promotes the goal of preventing actual
rather than predicted interference. NAB Comments at 6.

190 ¢TIA Comments at 7-9.
191 ISIX Further Notice, 29 FCC Red at 13107, para. 68.

192 See ISIX R&O, 29 FCC Red at 13088, para. 33. We note that two categories of generic blocks will be offered in
the forward auction, each of which may have potential impairments. See Bidding Procedures PN, 30 FCC Rcd at
8990, 9047-51, paras. 24, 144-148 (forward auction licenses will be categorized as Category 1 (zero to 15 percent
impaired) or Category 2 (greater than 15 percent and up to 50 percent impaired).
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predicted using the ISIX Methodology during the auction, in some cases resulting in impairments not
predicted by the ISIX Methodology. Furthermore, because the culling distances specified in OET-74 are
based on deployed base station antenna heights, transmitted power, and distance from the DTV station’s
contour, the areas where base station deployments will require an OET-74 analysis will not be available
during the auction. We note that qualified forward auction bidders will be able to determine prior to
bidding whether they will be subject to regulatory requirements for a particular license because we will
provide them with specific information about the television stations that will potentially cause
impairments to wireless licenses (including the facility ID) prior to each stage of the auction.'” Bidders
can take into consideration that some licenses may be subject to restrictions depending on their specific
network deployment, market variation, and spectrum overlap of the license and should have sufficient
information at the bidding stage to make these determinations.'®

35. We reject CTIA’s claims that the OET-74 methodology is burdensome and impractical.'”
The rules we adopt will not require a wireless licensee to perform an OET-74 analysis every time there is
an adjustment to its network. Rather, a new OET-74 analysis will be required only if a base station
modification could result in an increase in energy in the direction of a full power or Class A television
station’s contour. These changes could include, for example, an increase in transmitted power, use of a
higher antenna, or a change in the antenna pattern. To eliminate the need for future revisions, wireless
licensees could perform an initial “worst case” OET-74 analysis that includes the possible future technical
parameters that would potentially cause the most interference, so that any subsequent changes to the
technical parameters that would reduce the interference potential would not require an additional analysis.
For example, OET-74 specifically allows for the use of an omnidirectional antenna rather than actual
antenna pattern, which will make the analysis more conservative and less prone to change with network
adjustments.'®

36. CTIA’s concerns over the number of base stations subject to the OET-74 analysis,
especially with the deployment of small cell architecture, are exaggerated.'”” Not all base stations in a
small cell architecture will require such an analysis. The base stations will have to be within the culling

19 Bidding Procedures PN, 30 FCC Red at 9043-44, para. 134.
1% See Bidding Procedures PN, 30 FCC Red at 9048, para. 145.

1% CTIA Comments at 11 (claiming that OET-74 does not define the scope of changes to an existing base station
that will require a new analysis; the number of base stations requiring analysis will be substantial, especially as
wireless networks move to a small cell architecture; and OET-74 would serve as a hurdle to the rapid deployment
and modification of wireless networks). See also NAB Comments at 6-7 (stating that because carriers routinely
adjust or “tune” their installations to manage coverage and interference conditions as their networks change, “on a
daily basis or even more frequently,” it would be unrealistic and unreasonable to expect them to recalculate inter-
service interference levels every time the parameters change).

CTIA submits as an alternative that the Commission establish an interference protection framework, with safe
harbor approaches for wireless licensees that allow the wireless licensees to manage compliance with the
requirements. See CTIA Comments at 12 (“The Commission should apply a less burdensome, ‘bright-line’
approach to compliance with interference protection requirements and allow 600 MHz licensees the flexibility to
determine the most effective approach for compliance instead of mandating an overly rigorous and unnecessary
approach as proposed.”). See also Letter from Meredith Baker, President and CEO, CTIA to Chairman Wheeler,
Commissioners Clyburn, Rosenworcel, Pai, O’Rielly, FCC at 3 (filed Jul. 9, 2015) (“We believe that common
objective can be best met without the need for repetitive interservice interference analysis”). However, CTIA has
failed to provide any concrete details as to how such an alternative would be implemented. As discussed above, we
have concluded that a zero percent interference threshold is appropriate given the interference environment. This
would preclude the adoption of the type of interference protection framework CTIA advocates. See supra para. 6.

106 See App. C (§ IX.B. Evaluation of Interference).

7 CTIA Comments at 11; CTIA Reply at 9, n.17. CTIA argues that as wireless network architecture moves
towards a small cell architecture the number of base stations that will require an OET-74 analysis will be substantial.
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distance of the television station. Moreover, culling distances will be shorter for base stations in a small
cell architecture. The culling distances prescribed in OET-74, as reflected in Tables 7-12, depend on
three different elements: (i) the spectral overlap between the wireless license and the television station;
(i) the antenna height (HAAT); and (iii) the ERP. The base stations for small cell architecture are, by
definition, lower power and lower height than traditional base stations.'” As the Tables show, antennas at
lower power and lower height result in shorter culling distances, as small as three kilometers in some
cases, thereby reducing the likelihood that an OET-74 analysis will have to be performed for small cell
antennas.

37. As proposed in the ISIX Further Notice, we will require a 600 MHz wireless licensee to
retain the latest copy of its OET-74 interference analysis for each co-channel or adjacent channel partial
economic area (“PEA”) license area'” where any of its base stations fall within the specified OET-74
culling distances. The wireless licensee will be required to make this analysis available for inspection by
the Commission at any time and to make this analysis available to a television station upon request when
there are complaints of interference either from the subject television station or a station viewer. CTIA
claims this requirement “would be a tremendous logistical burden for new 600 MHz licensees.”''* We
disagree. We expect that licensees will implement the OET-74 methodology through use of a computer
program that uses as inputs a database of the licensees’ base station technical parameters. We anticipate
releasing a version of the TVStudy software that performs these analyses prior to the incentive auction.'"
We also anticipate that wireless licensees will use their own network planning software for this purpose.
As stated above, wireless licensees will need to update the analysis only when they add new base stations
or modify existing ones in a manner that increases energy in the direction of a DTV station’s contour.
Considering that wireless carriers regularly do engineering analysis when upgrading and modifying their
networks, we do not believe that this additional effort will be unduly burdensome. The requirement to
retain the OET-74 analysis is also not unduly burdensome because we expect wireless licensees will
maintain them electronically.

38. We reject NAB’s request that wireless licensees be required to send all of their OET-74
analyses to all potentially affected broadcasters.'? Such a requirement would impose undue burdens on
both wireless licensees and broadcasters, and we are not persuaded that they would significantly reduce
potential interference complaints or resolve interference conflicts before they begin, as NAB claims.
Instead, we find that requiring wireless licensees to retain their most recent OET-74 analyses, which they
may store electronically, and make them available in cases of interference complaints will more
efficiently assist in the investigation and resolution of any complaints.'"®

b. Elimination of Actual Interference to Broadcast Television Stations
in the 600 MHz Band
39. We adopt our proposal to require wireless licensees to eliminate any actual harmful

interference to television reception within the contours of a full power or Class A television station in the
600 MHz Band, even if OET-74 did not predict such interference.''* This obligation on wireless licensees

1% Small cells are localized in high traffic areas and provide limited coverage for capacity. Their antennas tend to
be placed much lower than traditional base stations, usually below clutter.

199 See Incentive Auction R&O, 29 FCC Rcd at 6597, para. 71.

"9 CTIA Comments at 11.

" Instructions in the TVStudy manual will be available for importing base station information via xml file format.
"2 NAB Comments at 5.

' NAB Comments at 5-6.

"4 ISIX Further Notice, 29 FCC Red at 13109, para. 74. We recognize that the requirement to eliminate any actual

harmful interference departs from how we treat interference between DTV broadcasters where a new DTV station is
permitted to cause interference to up to half a percent of the population of an existing station. 47 C.F.R. § 73.616(e).
(continued....)
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further ensures that co-channel or adjacent channel television stations in the 600 MHz Band will be
protected from co-channel or adjacent channel wireless operations. NAB supports this proposal, stating
that “the goal is not merely to predict zero interference, it is to cause zero interference and prevent harm
to viewers.”'"?

40. We also adopt our proposal for handling such interference incidents. As proposed in the
ISIX Further Notice, a television station operating in the 600 MHz Band that experiences harmful
interference from co-channel or adjacent channel wireless operations must first contact the wireless
licensee to resolve the issue.''® The wireless licensee must provide to the television station the latest
OET-74 analysis showing that no harmful interference was predicted to occur in the specific geographic
area at issue.""” Wireless licensees and television stations are required to cooperate in good faith to
resolve any disputes, so as not to unreasonably disrupt wireless and broadcast operations. In the event the
parties do not reach resolution, the broadcaster can submit a claim of harmful interference to the
Commission.

41. We decline CDE’s requests that the Commission create a toll-free number and a website
for consumers to report potential inter-service interference problems or that we create an interference
handbook that demonstrates how a television viewer may face interference."® Rather, over-the-air
television viewers who are experiencing reception problems will likely contact the broadcast television
station with complaints. Accordingly, we will rely on the framework described above, which requires
television stations experiencing interference problems to contact wireless licensees to resolve the potential
interference issues. Television stations will be in a better position to determine whether an interference
problem exists and the source of that interference—information that an individual television viewer
would most likely not possess or be able to otherwise ascertain.

c. Effect of Interference-Related Restrictions on Wireless Licenses

42. As we proposed in the ISIX Further Notice, a 600 MHz wireless licensee will hold a
license for its entire PEA service area, but its operations will be limited only to those portions of the PEA
where the licensee will not cause harmful interference to the reception of signals from television stations
assigned to the 600 MHz Band consistent with the standards set forth above.'"

43. As discussed in the Incentive Auction R&O, 600 MHz licensees will be required to meet
the 600 MHz Band interim and final build-out requirements, except that they may show they are unable to
operate in areas where they may cause harmful interference to the reception of the signals of television
stations that remain in the 600 MHz Band due to market variation.'”® The same exception to interim and
final build-out requirements will apply to cases where 600 MHz licensees receive harmful interference

(Continued from previous page)
However, as discussed above the interference environment in the 600 MHz Band requires the adoption of a zero
percent interference threshold. See supra paras. 6-8. The requirement to eliminate any actual harmful interference is
necessary to implement this interference threshold.

> NAB Comments at 5. No commenters opposed this proposal.

" The Commission generally encourages licensees to work together to resolve interference issues. See, for
example, the interference dispute resolution procedures for fixed microwave services. 47 C.F.R. § 101.105(e).

"7 See ISIX Further Notice, 29 FCC Red at 13109, para. 75.

"8 CDE Comments at 3. CTIA objects to these proposals as unnecessary because over-the-air television viewers
will have no ability to gauge why their television reception is disrupted and the conservative inter-service
interference protection requirements make interference unlikely to be the cause of reception disruptions. CTIA
Reply at 17-18.

"9 ISIX Further Notice, 29 FCC Red at 13109-10, para. 76
120 Incentive Auction R&O0, 29 FCC Red at 6606, para. 86.
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from television stations assigned to channels in the 600 MHz Band.'*' We adopt our proposal to require
wireless licensees to use the ISIX Methodology we adopted for use during the auction for prediction of
interference in the Case 1, 2 and 4 scenarios and the methodology in OET-74 for the Case 3 interference
scenario to demonstrate that they cannot serve the entire PEA service area for purposes of fulfilling the
build-out requirements of their license.'* If a licensee is not able to serve its entire license area, it must
demonstrate why certain areas are excluded from its service area due to impairments when it files its
construction notification.'” If the impairing television station ceases to operate before the construction
benchmarks, the wireless licensee will be permitted to use the entire license area, and will be obligated to
serve the area that was previously restricted in demonstrating that it has met its build-out requirements.'**

B. Protecting Wireless Licensees in the 600 MHz Band from Inter-Service Interference

44, In this section, we adopt rules to ensure that 600 MHz wireless licenses obtained in the
forward auction do not experience additional impairments following the incentive auction.

1. Limitation on Expanding 600 MHz Broadcast Television Stations’ Contours

45. We limit full-power and Class A television stations assigned to channels in the 600 MHz
Band from expanding their noise-limited and protected contours, respectively, if doing so would increase
the impairments to co-channel or adjacent channel 600 MHz wireless licenses, unless an agreement is
reached with the co-channel or adjacent channel wireless licensee allowing for such expansion. For
purposes of this limitation, impairments refer to both additional interference from a television station
anywhere in the 600 MHz Band in a PEA (Cases 1 and 2), and to any increased restriction on wireless
operations within a PEA in order to avoid causing harmful interference to television receivers within a
television station’s expanded contour (Cases 3 and 4).'"* For purposes of this limitation, a television
station’s baseline contours are those set forth in its initial post-auction construction permit application.'*®
As we stated in the /ncentive Auction R&O, we will carefully consider requests for waiver of the
limitation in extraordinary circumstances.'”’

121 See id. at 6884, para. 781.
122 See ISIX R&O, 29 FCC Red at 13110, para.77; see infra App. D (Updated ISIX Methodology).

'3 Incentive Auction R&O, 29 FCC Red at 6883, 684, paras. 778, 781; 47 C.F.R. § 1.946(d). The construction
notification will have to be filed within 15 days of the relevant milestone certifying that it has met the applicable
performance benchmark within its permitted boundaries (the portion of the license area within which operations are
permitted under the inter-service interference rules). Along with the technical analysis, the licensee would need to
provide population data for the areas it can and cannot serve, with a detailed explanation of the impairment, in
addition to any other relevant information to demonstrate that it has met its performance benchmarks in the
permitted boundaries of its license area. Incentive Auction R&O, 29 FCC Rcd at 6606, 6884, paras. 86, 781.

124 Incentive Auction R&O, 29 FCC Red at 6606, para. 86 n.277.

125 The ISIX Further Notice proposed to prohibit television licensees in the 600 MHz Band from expanding their
contours if doing so would increase interference to a co-channel or adjacent channel wireless licensee. ISLX Further
Notice, 29 FCC Red at 13111, para. 79. But in addition to increased interference to wireless licensees, we are also
concerned that a wireless licensee not be required to restrict its operations to protect television reception within the
expanded portion of the television station’s contour.

126 The rules and procedures we established in the Incentive Auction R&O permit a television station, under limited
circumstances, to request a slight coverage increase in its initial post-auction construction permit application and this
increase will be permitted even it does increase impairments to wireless licensees. This contour increase is
permitted if necessary to achieve the coverage contour specified in the Channel Reassignment PN or to address loss
of coverage area resulting from a television station’s new channel assignment. Incentive Auction R&O, 29 FCC Rcd
at 6791, paras. 547-48; 47 C.F.R. § 73.3700(b)(ii). The impact on a wireless licensee of allowing a broadcast station
reassigned to the 600 MHz Band to avail itself of the one percent contour increase, is de minimis.

27 Incentive Auction R&0, 29 FCC Red at 6606-07, para. 87. In the ISLX Further Notice we proposed a rule
allowing television stations to request a waiver to allow expansion of their contour. ISIX Further Notice 29 FCC
(continued....)
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46. CEA argues for a set distance between the edge of a wireless license area and the
contours of a co-channel or adjacent channel television station beyond which the television station would
be allowed to expand.'”® We reject this proposal because the appropriate distance would depend largely
on factors like transmitted power, antenna height, and antenna pattern, as well as terrain and frequency
overlap, that vary by station.'"” However, if the distance between the proposed expanded contour and a
co-channel or adjacent channel wireless licensee’s service area is greater than 500 kilometers, the
television station will not be required to make a showing that its expanded contour does not cause
additional impairments to the wireless operations.'*’

47. We recognize that this limitation will effectively constrain many television stations
assigned to frequencies in the 600 MHz Band from expanding their contours. As a threshold matter, we
note that our mandate under the Spectrum Act is to make all reasonable efforts to preserve stations’
existing coverage areas and populations served, not their ability to expand their facilities in the future."'
Moreover, despite the fact they will be constrained in expanding their contours, television stations
assigned to channels in the 600 MHz Band will have certain advantages compared to television stations
assigned to channels in the remaining television bands following the auction. Stations in the TV bands
will be more densely packed after the incentive auction and the repacking process, and may face
increased interference in the future from new stations or as a result of modification of existing stations’
contours.'”? By contrast, very few television stations will be assigned to channels in the 600 MHz Band,
and the ones that are will be protected from inter-service interference under the zero percent interference
threshold we adopt herein.'** Moreover, unlike the TV bands, the zero percent interference protection
framework requires 600 MHz wireless licensees to eliminate any harmful interference that occurs to the
reception of television station’s signals in the 600 MHz Band after the wireless systems are up and
operating."** On the whole, therefore, we do not believe that stations in the 600 MHz Band will be
disadvantaged.

48. We have adopted procedures for the incentive auction to ensure that we meet the
Spectrum Act’s mandate to preserve “the coverage area and population served of each broadcast
television licensee,” and as set forth above we are adopting rules to protect television receivers within the
contours of television stations assigned to the 600 MHz Band from interference.'> Just as our rules will

(Continued from previous page)
Red at 13142, Appendix D proposed 47 C.F.R. § 73.3700(i)(2). Because our rules generally permit waiver request
under 47 C.F.R. § 1.3 we shall not adopt the proposed waiver provision.

128 CEA Comments at 22.

12 We rejected a proposal to handle inter-service interference during the auction through fixed distance-based
separation requirements for similar reasons. See ISIX R&O, 29 FCC Red 13091, para. 39.

0 The TVStudy software considers interference to wireless licensees from television stations within approximately
500 kilometers. See ISIX R&O, 29 FCC Red at 13120, App. A (Technical Appendix), para. 8.

P47 U.S.C. § 1452(b)(2). See Second Order on Reconsideration, 30 FCC Red at 6823, para. 175 (explaining that
preservation mandate applies to the repacking process).

132 Existing television stations modifying their contours and new television stations may cause interference in up to

0.5 percent of the contour of another station. 47 C.F.R. §§ 73.612(a), 73.616(e). As a result of being more densely

packed, stations in the remaining TV bands may be more limited in their future ability to expand their contours than
they were prior to the incentive auction.

133 See supra para. 6. Although the Commission’s rules treat 0.5 percent—the interference threshold in the TV
bands—as “no new interference” because 0.5 percent is equivalent to zero when rounded to an integer value, see /4
R&O, 29 FCC Rcd at 6649 para. 177 n. 598, a zero percent threshold obviously provides greater interference
protection by prohibiting even de minimis amounts of new interference. See supra paras. 6-8.

134 See 47 C.F.R. § 73.612(a).
3547 U.S.C. § 1452(b)(2).

12070



Federal Communications Commission FCC 15-141

protect television receivers from interference from 600 MHz wireless licensees, however, they must also
protect 600 MHz wireless licensees from new or additional interference from television broadcasters after
the incentive auction. The limitation we adopt here is consistent with our proposal in the ISIX Further
Notice to prohibit television licensees in the 600 MHz Band from expanding their contours if doing so
would increase interference to a co-channel or adjacent channel wireless licensee*® It also will ensure
that a wireless licensee need not restrict its operations to protect television receivers within the expanded
portion of a television station’s contour."” Further, the limitation we adopt will promote our goals for the
auction by ensuring that 600 MHz wireless licensees can rely on the information available at the time of
the auction as to the nature of potential impairments from broadcast TV stations."”® Wireless licensees
need to know that they will not be subject to increased interference in the future, both when they
participate in the auction and when they invest in building out their wireless networks.'”

2. Predicting Potential Interference from LPTV or TV Translator into
Wireless Service

49, As set forth in the Incentive Auction R&O, LPTV and TV translator stations in the 600
MHz Band may continue operating indefinitely unless a 600 MHz wireless licensee provides advance
notice that it intends to commence operations and that the LPTV or TV translator station is likely to cause
harmful interference to the wireless operations, based “on the methodology we adopt to prevent inter-
service interference.”"* In the ISIX R&O, as modified by the accompanying First Order on
Reconsideration, we adopted the ISIX Methodology and input values to predict interference from full
power and Class A television stations to wireless services during the course of the auction."' As
proposed in the ISIX Further Notice, 600 MHz wireless licensees will use the ISIX Methodology, as
modified in the First Order on Reconsideration, for predicting interference to their operations from LPTV
and TV translator stations for purposes of providing these stations with advance displacement notice.'*

50. For this analysis, 600 MHz licensees will use the threshold values for the prediction of

136 ISIX Further Notice, 29 FCC Red at 13111, para. 79.

137 See Bidding Procedures PN, 30 FCC Red at 8994, para. 28. Because television stations may be assigned to
channels in the uplink, downlink, and guard band portions of the 600 MHz Band, including the duplex gap, all
interference scenarios (Cases 1-4) to adjacent or co-channel 600 MHz operations from the potential expansion of
television station contours may have to be considered.

18 See Bidding Procedures PN, 30 FCC Red at 9043-46, paras. 134-136.

139 As discussed above, the Media Bureau will issue a Public Notice with the contours of all television stations
assigned to channels in the 600 MHz Band which will provide wireless licensees with notice of the contours they
must protect from interference. See supra n. 14. The contours of television stations assigned to the same channels
in the 600 MHz Band as they were assigned prior to the auction will be their licensed contours as those appear in the
final baseline coverage area and population served information recently released. See Application for Broadcast
Incentive Auction Scheduled to Begin on March 29, 2016, Reverse Auction Opening Prices; Forward Auction
Minimum Opening Bids and Upfront Payments; Technical Formulas for Competitive Bidding, AU Docket No. 14-
252, GN Docket No. 12-268, WT Docket No. 12-269, Public Notice, DA 15-1183 (October 15, 2015), App. L.

0 See Incentive Auction R&O, 29 FCC Red at 6834-35, 6839-41, paras. 657, 668-71,n.1872. The Commission has
determined that a 600 MHz Band wireless licensee “commences operations” when it conducts site commissioning
tests. In this context, the Commission defines that term to include site activation and commissioning tests using
permanent base station equipment, antennas and/or tower locations as part of its site and system optimization in the
area of its planned commercial service infrastructure deployment. Expanding the Economic and Innovation
Opportunities of Spectrum Through Incentive Auctions, GN Docket No. 12-268, Report and Order, FCC 15-140,
para. 7 (adopted Oct. 21, 2015).

' See ISIX R&O, 29 FCC Red 13083-103, paras. 23-58; see infi-a. paras. 74-75 (First Order on Reconsideration).

142 ISIX Further Notice, 29 FCC Red at 13112, para. 81-82; see also Incentive Auction R&O, 29 FCC Red at 6839-
40, para. 668.
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interference from full power television to wireless operations from the ISIX Methodology. Because the
co-channel interference potential of digital LPTV and TV translator stations is the same as that of full
power stations, it is appropriate to use the field strength thresholds of full power television stations
adopted in the ISIX R&O to predict co-channel interference from LPTV and TV translators.'* With
regard to adjacent channel interference, LPTV and TV translator stations are allowed to operate using
either the same emission mask as a full power station or one of the other two alternative emission masks
specified in our rules.'** When using one of the two alternative emission masks, LPTV and TV translator
stations could have slightly higher emissions levels in the first adjacent channel. This will pose a
marginally higher potential for interference to adjacent channel wireless operations than a station
operating with the same power and the full power emission mask."* As we explained in the ISIX Further
Notice, however, we analyzed the frequency dependent rejection (“FDR”) performance of wireless
receivers in the presence of DTV signals using the three different emission masks and found that there is
only a 1 dB difference in the threshold values for adjacent channel interference to the wireless service
across the three masks, for both wireless base stations and user equipment.'* We do not find this 1 dB
difference to be significant enough to warrant using separate thresholds for each emission mask option.
Additionally, no comments were submitted on this issue. Therefore, we adopt the same field strengths for
co-channel and adjacent channel emissions from LPTV and TV translator stations to wireless service as
the ISIX Methodology provides for full power television stations, as shown below in Table 2."” We will
also use the antenna elevation patterns for LPTV and TV translator stations in the Consolidated Database
System (CDBS) or LMS (Licensing and Management System), the successor system to CDBS.'*® If
CDBS/LMS does not include elevation pattern values for a given LPTV or TV translator station, the
elevation pattern of these stations as they are defined in section 74.793(d) of our rules will apply.'*

Spectral Overlap (MHz) 5 4 3 2 1 0 -1 -2 -3 -4 -5

LPTV Field Strength
into Wireless Uplink 17.3 (182 ]19.5|21.2(24.0 (344 |61.4|62.5]|63.7|655|68.6
(dBuV/m)

LPTV Field Strength
into Wireless Downlink 33.8 134.7]136.0[37.6|404 |50.7]|658]|66.6|67.6|68.9]|70.8
(dBuV/m)

Table 2. Interference Field Strength Values for DTV into Wireless

51. We agree with CTIA that the more conservative F(50,10) statistical measure, rather than

' See ISIX R&O, 29 FCC Red at 13122, App. A (Technical Appendix), Tables 1 and 2.

14 Low power stations are allowed to operate using the full power DTV emission mask, a “simple” emission mask
or a “stringent” emissions mask. See 47 C.F.R. § 74.794.

143 Section 74.793(c) specifies higher D/U ratios for adjacent channel protection of DTV signals from low power
stations operating using the simple or stringent masks. See 47 C.F.R. §74.793(c).

146 ISIX Further Notice, 29 FCC Red at 13112, para. 82. Frequency dependent rejection (FDR) is an established
technique in measuring the combination of receiver selectivity and unwanted transmitter emissions for calculating
distance and frequency separations of acceptable interference levels. See id. at 13124, App. A, note 13 (Technical
Appendix). This technique has been accepted for use by the ITU and is documented in its publication ITU-R
SM.337-6. NTIA provides a computer-based implementation of this method available in its Microcomputer
Spectrum Analysis Models (MSAM) software suite. See id. FDR values were derived for all three emission masks
versus the LTE wireless base station and user equipment receiver performance using NTIA’s MSAM FDR computer
program. See id. at 13112, para. 82. The maximum difference in FDR was observed in the adjacent channel region
and was less than 1 dB across the three emission masks.

147 See id. at 13112, para. 82
8 1d. at 13113, para. 83.
149 See 47 C.F.R. § 74.793(d).
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F(50,50),"° is appropriate when predicting the likelihood of harmful interference from LPTV and TV
translator stations to 600 MHz wireless operations."*' LPTV and TV translator stations, as secondary
users, cannot cause interference to a licensee with primary status, including 600 MHz wireless
licensees.'” For purposes of the displacement notice, the goal is to predict harmful interference from
secondary LPTV and TV translator stations so that wireless operators can commence operations on their
primary licensed frequencies without suffering harmful interference. In this context, we find that the
more conservative F(50,10) measure is appropriate when 600 MHz wireless licensees use the ISIX
Methodology to predict if they will experience interference from LPTV or translator stations.

52. In the ISIX Further Notice, we sought comment on predicting potential interference from
analog LPTV and TV translator stations using 7V Study’s capability to replicate an analog signal as an
equivalent digital signal and analyze the station as though it were operating in digital.'® TVStudy is
software developed by the Commission’s Office of Engineering and Technology to implement the
methodology of OET-69.'** No commenters addressed our proposal or suggested an alternative approach.
Therefore, we will require that interference from analog LPTV and TV translator stations be analyzed
using the approach proposed in the ISIX Further Notice. The interfering field strength of the “replicated”
analog television signal should be treated the same as an interfering digital television signal when
conducting the interference analysis.

C. Inter-Service Interference During the Post-Auction Transition Period

53. We adopt our proposal in the ISIX Further Notice to protect full power and Class A
television stations that have not yet relocated from the 600 MHz Band during the Post-Auction Transition
Period in the same manner that we will protect stations that remain in or relocate to the 600 MHz Band.
Inter-service interference is a potential concern during the Post-Auction Transition Period, the 39-month
period following release of the Channel Reassignment PN during which television stations will relocate to
their new channel assignments in order to clear the spectrum repurposed through the incentive auction
and the repacking process for new 600 MHz Band licensees.' The clearing and relocation of television
stations will occur in stages, as will the deployment of wireless networks in the 600 MHz Band. 600
MHz licensees may commence operations prior to the end of the Post-Auction Transition Period, as soon
as their licensed frequencies are vacated by any full power or Class A television station that occupied

1% The F(50, 10) statistic indicates that the Longley-Rice model will return the signal level at which there is a 50%
likelihood that the signal will be greater than this signal level 10% of the time. Thus, the overall area where the
signal strength based on F(50,10) is greater than the interference threshold would be larger than the area using
F(50,50).

'>1 CTIA Comments at 12-13. In its Petition for Reconsideration of the ISLX R&O, Sprint raised the same issue. See
Sprint Petition for Reconsideration at 15-16 (arguing that “applying F(50,50) as the protection requirement for
LPTV and TV translators to wireless would mean that wireless operations are protected to a much lesser extent than
would be required for interference from LPTV and TV translators to full power DTV stations”). In the
accompanying First Order on Reconsideration, we explain why the less conservative F(50,50) statistical measure is
appropriate when predicting interference from full power and Class A television stations to wireless operations for
the purpose of identifying impairments during the auction. See infra paras. 64-72.

152 CTIA Comments at 12-13.
133 ISIX Further Notice, 29 FCC Red at 13113, para. 84.

134 Office of Engineering and Technology Releases Final Version of TVStudy and Releases Baseline Coverage Area
and Population Served Information Related to Incentive Auction Repacking, ET Docket No. 13-26, GN Docket No.
12-268, Public Notice, 30 FCC Rcd 6964 (OET 2015); Office of Engineering and Technology Releases and Seeks
Comment on Updated OET-69 Software, ET Docket No. 13-26, GN Docket No. 12-268, Public Notice, 28 FCC Red
950 (OET 2013) (TVStudy PN).

155 See 47 C.F.R. § 27.4.
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those frequencies prior to the incentive auction, creating a potential for interference between the wireless
operations and television stations that have not transitioned yet.'*

54. Under the proposal we adopt, a wireless operator commencing operations before the end
of the Post-Auction Transition Period must perform an OET-74 analysis when it intends to deploy base
stations within the culling distance of a co-channel or adjacent channel full power or Class A television
station that is operating in the 600 MHz Band to predict whether its wireless operations in all or part of its
license area would cause harmful interference to the reception of signals from nearby television stations,
regardless of whether these television stations will be relocated by the end of the Post-Auction Transition
Period.”’” Consistent with the requirements adopted above, the wireless licensee must retain the latest
copy of its OET-74 interference analysis, make this analysis available for inspection by the Commission
at any time, and make this analysis available to a television station upon request when there are
complaints of interference either from the subject television station or a station viewer."”® In addition, if
there are co-channel or adjacent channel television stations in the wireless licensee’s uplink spectrum, the
wireless provider must limit its service area to ensure that user equipment does not operate within five
kilometers of the contour when co-channel or within a half kilometer when adjacent channel.'*
Consistent with the rules set forth above, once a nearby full power or Class A station has transitioned
from its pre-auction channel, the 600 MHz Band licensee need no longer limit its operations in order to
protect the station from inter-service interference.

55. Television stations assigned to the 600 MHz Band in the repacking process may not
actually relocate to their assigned channel until late in the 39-month transition period. However, we will
not permit wireless licensees to deploy networks in the period before the station relocates in areas that
will potentially interfere with these television stations once they commence broadcasting. This is to
prevent consumers from becoming reliant on wireless networks that will have to discontinue service after
a relatively short time period. Consequently, television stations that have not yet constructed their new
facilities will be protected from inter-service interference during the Post-Auction Transition Period based
on the contours specified in their initial post-auction construction permits.'® An initial post-auction
construction permit may include a slight contour increase from that assigned in the Channel Reassignment
PN.'" Therefore, a 600 MHz wireless licensee that wants to commence operations prior to the end of the
Post-Auction Transition Period will have to protect television stations that are operating co-channel or
adjacent channel at that time and television stations that will be operating co-channel or adjacent channel
by the end of the Post-Auction Transition Period.

D. Assessing Interference from and to International Broadcast Television Stations
During the Auction

56. We adopt our proposal to use the ISIX Methodology to identify impairments to
repurposed 600 MHz spectrum along the international borders during the auction.'® The U.S.-Canada

136 Incentive Auction R&O, 29 FCC Red at 6782, para. 525. The Commision has determined that a 600 MHz Band
wireless licensee “commences operations” when it conducts site commissioning tests. Expanding the Economic and
Innovation Opportunities of Spectrum Through Incentive Auctions, GN Docket No. 12-268, Report and Order, FCC
15-140, para. 7 (adopted Oct. 21, 2015).

157 ISIX Further Notice, 29 FCC Red at 13113, para. 86. See supra paras. 32-33.
138 See supra para. 37.
139 See supra para. 30.

1% See CEA Comments at 23-24 (seeking clarification on this point); CTIA Reply at 8; see also 47 C.F.R. §
73.3700(b)(1).

11 See supra n.126.

12 See ISIX Further Notice, 29 FCC Red at 13114, paras. 88-89.
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Statement of Intent provides that Canadian television stations will not be placed in the 600 MHz Band,
and therefore Canadian television stations will not cause interference to U.S. wireless operations in the
600 MHz spectrum.'® By the same token, U.S. wireless operations in the 600 MHz Band will not cause
interference to the reception of Canadian television station’s signals. However, U.S. television stations in
the 600 MHz Band could cause interference to or experience interference from Canadian wireless
operations. During the incentive auction, the ISIX Methodology will be used to predict interference from
U.S. television stations to Canadian wireless operators (Cases 1 and 2). In accordance with the Statement
of Intent, the ISIX Methodology will use F(50,10) signal strength predictions for the signals from U.S.
television stations and will assume the Canadian wireless base stations are 50 meters above ground
level.' Even though the U.S. and Mexico have not reached an agreement on inter-service interference
between television and wireless operations across the U.S.-Mexico border, coordination letters have been
exchanged which provide a channel plan for the reassignment of broadcast television stations in the
border region.'®

57. Because the ISIX methodology is not designed for analog signals, and Canada and
Mexico have not completed their digital transitions, we will use 7VStudy’s capability to “replicate” a
Canadian or Mexican analog signal as an equivalent digital signal and analyze the station as though it is
transmitting a digital signal.'®

II1. FIRST ORDER ON RECONSIDERATION
A. ISIX Methodology

58. In the ISIX R&O, we adopted the ISIX Methodology for use during the incentive auction
to predict the extent to which 600 MHz Band wireless licenses may be impaired due to potential
interference to, and from, broadcast television stations assigned to the 600 MHz Band as a result of
market variation.'®” We received several petitions for reconsideration regarding the ISIX Methodology.
We are reaffirming our decision to use the ISIX Methodology for predicting impairments during the
incentive auction and will not make the changes to the methodology requested by the petitioners.
However, we will make a number of adjustments to the ISIX Methodology to be consistent with the
decisions we have made in the accompanying Third Report and Order regarding OET-74, to reflect recent
Commission decisions, and to reflect updates and revisions of input values and settings of the ISIX
software.

1. Using the ISIX Methodology to Determine Wireless License Impairments
During the Auction

59. Background. As we explained in the ISIX R&O, the ISIX Methodology accommodates
market variation in a more spectrally efficient manner than a fixed geographic separation distances
approach.'® A fixed distance-based approach would group together different inter-service interference

1% Statement of Intent Between the Federal Communications Commission of the United States of America and the
Department of Industry of Canada Related to the Reconfiguration of Spectrum Use in the UHF Band for Over-The-
Air Television Broadcasting and Mobile Broadband Services (Aug. 2015) (Statement of Intent), available at
https://transition.fcc.gov/ib/sand/agree/files/PASIIC.pdf, paragraph 1.7.1; but see n.4 (recognizing that clearing
targets of 130 MHz or 144 MHz would require additional measures agreed to by both countries).

1% 1d. at App. 4 (Planning Factors for Limiting Inter-Service Interference (ISIX)).

165 See Letter from Mindel De La Torre, Chief, International Bureau, FCC to Ricardo Castaneda Alvarez, Director
General de Ingenieria y Estudios Tecnicos, IFT (dated July 15, 2015); Letter from Alejandro Navarrete Torres to
Mindel De La Torre, Chief, International Bureau, FCC (dated July 15, 2015) available at
https://www.fcc.gov/encyclopedia/international-agreements (Coordination Letters).

1% See ISIX R&O, 29 FCC Red at 13114, para. 89.
17 ISIX R&O, 29 FCC Red. 13083-104, paras 23-60.
18 See id. at 13084, para. 25, 13085, para. 28.
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scenarios (e.g., wireless base station to television receiver, television transmitter to wireless user
equipment, etc.) and apply separation distances based on worst case scenarios without considering factors
like technical characteristics (i.e. antenna height, power), terrain variability, and density of population.'®
By contrast, the ISIX Methodology’s tailored approach to different interference scenarios and its ability to
account for factors that will mitigate interference in individual cases make it significantly more spectrally
efficient than a fixed distance-based approach.'” Moreover, we determined that the granularity of the
data produced by the ISIX Methodology is better suited to the requirements of conducting the incentive
auction than a fixed distance-based approach.'” Although we noted that the ISIX Methodology may be
characterized as more complex than a fixed distance-based approach, we determined that the costs of any
increased complexity were outweighed by the benefits the ISIX Methodology produces in terms of more
accurate predictions and more granular data.'”?

60. In its Petition for Reconsideration, NAB claims that the ISIX Methodology will fail to
predict wireless impairments “with any useful degree of accuracy” because wireless carriers will have to
use a “different methodology” following the auction based on real-world deployments.'” NAB repeats its
recommendation made in several of its filings in this proceeding that, instead of the ISIX Methodology,
we should use a fixed distance-based approach, because doing so would be “far easier to implement and
will not sacrifice meaningful spectral efficiency.”'™ CTIA opposes NAB’s request, stating that the “ISIX
Methodology adopted by the Commission is the best available means of addressing a highly challenging
post-repacking interference environment.”'”

61. Discussion. We deny NAB’s Petition for Reconsideration of the use of the ISIX
Methodology to predict inter-service interference for the purpose of determining license impairments in
the forward auction. NAB offers no basis to revisit our conclusion that the ISIX Methodology
accommodates market variation in a more spectrally efficient manner than a fixed distance-based
approach, and that any costs in terms of increased complexity resulting from the ISIX Methodology are
outweighed by the benefits of increased accuracy and granularity. We disagree with NAB’s claim that
the decision to use a different methodology to predict inter-service interference after the auction calls into
question the accuracy of the ISIX Methodology for predicting impairments during the auction.'”® The
differences in methodology reflect the fact that wireless networks will not be deployed at the time of the
auction, thus requiring certain assumptions to be made regarding their technical characteristics when
predicting impairments. Our decision to base post-auction interference predictions on real-world
deployments does not undermine the reasonable assumptions we have made to predict impairments
during the auction before wireless networks have been deployed.

2. Assumed Technical Parameters for Wireless Base Stations

62. Background. The ISIX Methodology assumes that hypothetical 600 MHz wireless base
stations will operate with non-directional transmitting antennas at 30 meters height above average terrain

19 See id.
10 See id. at 13084, para. 25, 13085, para. 28, 13092, para. 41.

" See id. at 13092, para. 41 (“The ISIX Methodology provides for a cell-by-cell determination of license
impairments which will allow the Commission to make more informed decisions about the appropriate clearing
targets for the reverse auction and which wireless spectrum blocks to auction in the forward auction, and also
provide additional certainty to bidders in the forward auction.”) (footnote omitted).

172 See id. at 13084, para. 25, 13092, para. 41.

173 NAB Petition for Reconsideration at 6-7; NAB Reply at 5.
"7 NAB Petition for Reconsideration at 7; NAB Reply at 6.
173 CTIA Opposition and Reply at 5-6.

176 NAB Petition for Reconsideration at 6-7.
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(HAAT) and 120 W/MHz Effective Radiated Power (ERP).'”” NAB notes that these assumed technical
parameters are less than what is permitted by the Commission’s rules governing 600 MHz operations.'™
Repeating arguments it made earlier in the proceeding, NAB contends that the ISIX Methodology
understates the potential for inter-service interference because carriers are permitted to use taller towers
and operate at higher power than these assumed technical parameters.'”

63. Discussion. We reject NAB’s claims that the technical parameters for wireless base
stations we adopted in the ISIX Methodology understate that potential for inter-service interference and
should be adjusted to reflect the maximum values permitted under our rules.”® NAB’s claims were fully
considered and rejected in the ISIX R&O."" As we explained there, the typical values for wireless base
station power and height were obtained from advisory committees and industry submissions in the
record."™ NAB does not refute this evidence and fails to offer any new evidence for revisiting this
issue.'®’

3. Use of the F(50,50) Statistical Parameter

64. Background. For inter-service interference Case 1 (DTV to wireless base station) and
Case 2 (DTV to wireless user equipment), the ISIX Methodology predicts interference using a F(50,50)
statistical measure, which assumes that a DTV signal is strong enough to interfere with the wireless base
station or wireless user equipment in 50 percent of the locations within the wireless license area 50
percent of the time.'®* We determined that the F(50,50) statistical measure would be more appropriate
than the more conservative F(50,10) measure.'® First, we noted that the majority of wireless providers,
who have the greatest stake in the accuracy of predicted inter-service interference to wireless operations,
supported use of the F(50,50) measure.'®® Second, we explained that the F(50,50) measure will not risk
harming broadcasters because it will be applied only during the incentive auction and only to predict
interference to wireless operations from television stations for auction-related purposes, not to protect

77 See ISIX R&O, 29 FCC Red at 13098-100, paras. 51-53.

'78 NAB Petition for Reconsideration at 8; NAB Reply at 5. The Commission’s rules authorize a HAAT of up to
305 meters and an ERP of up to 1000 W/MHz. 47 C.F.R. § 27.50(c).

"7 NAB Petition for Reconsideration at 8.
180 NAB Petition for Reconsideration at 8; NAB Reply at 5. See also ISIX R&0, 29 FCC Red at 13098-99, para. 51.

'8 Under Commission rules, if a petition for reconsideration simply repeats arguments that were previously fully
considered and rejected in the proceeding, it will not likely warrant reconsideration. 47 C.F.R. § 1.429(1)(3);
Connect America Fund, WC Docket No. 10-90, Sixth Order on Reconsideration and Memorandum Opinion and
Order, 28 FCC Red 2572, 2573, para. 3 (2013) (Connect America Fund).

182 See ISIX R&O, 29 FCC Red at 13098-100, paras. 51-53.

'8 NAB claims that wireless carriers in the 600 MHz Band are “likely” to use the spectrum to enhance coverage,
rather than for densification of their networks, which NAB claims “may” result in higher towers and higher powers
for wireless base stations than assumed by the ISIX Methodology. NAB Petition for Reconsideration at 8. NAB
offers no support for this assertion, nor have wireless carriers made such claims or otherwise objected to the
technical parameters for wireless base stations assumed in the ISIX Methodology. Further, NAB’s concerns will be
addressed under the post-auction inter-service interference framework, where interference from wireless operations
to broadcast television is prohibited.

18 See ISIX R&O, 29 FCC Red at 13090, para. 37.

185 See id. at 13087, 13720, paras. 32, 37. The ISIX Methodology compares the DTV field strength calculated using
the Longley-Rice model to an interference threshold to estimate whether interference will occur. The F(50, 10)
statistic indicates that the Longley-Rice model will return the signal level at which there is a 50% likelihood that the
signal will be greater than this signal level 10% of the time. Thus, the overall area where the signal strength based
on F(50,10) is greater than the interference threshold would be larger than the area using F(50,50).

186 See id.
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television signals after the auction.'"” Third, we explained that use of the F(50,50) measure is appropriate
because various techniques are available to wireless operators to avoid harmful interference to wireless
base stations that are not available to television stations or viewers.'™

65. Sprint and NAB, supported by CTIA and CCA, seek reconsideration of this decision."
They argue that use of F(50,50) measure will underestimate the harmful interference that a wireless
operator is likely to experience from co-channel or adjacent channel television stations,'”" and thereby
create bidder uncertainty, reduce forward auction participation, and reduce auction revenue."”' Sprint
provides a study of the differences in the predicted amount of interference when the F(50,50) and
F(50,10) statistical measures are used, demonstrating very little difference in predicted interference to
wireless operations in areas near a television station, but more significant differences as the distance from
the television station increases.'”” Sprint also questions the feasibility of mitigation techniques, arguing
there are limits to how much can be done to mitigate interference problems in Case 1 (DTV to wireless
base station) without also jeopardizing wireless coverage and significantly increasing deployment costs.
Petitioners contend that use of the F(50,10) measure would better inform forward auction bidders of the
interference environment and the limitations on their 600 MHz licenses."”* By contrast, T-Mobile and
U.S. Cellular support use of the F(50,50) statistical measure, arguing that it provides ample information
for use during the auction.'”

193

606. Discussion. We deny Sprint’s and NAB’s Petitions for Reconsideration and affirm our
decision in the ISIX R&O to use the F(50,50) statistical measure in the ISIX Methodology during the
auction to predict the strength of an interfering television signal within wireless license areas (Cases 1 and
2). As discussed below, we affirm our conclusion that F(50,50) is an appropriate statistical measure for
this purpose, whereas the F(50,10) measure is unnecessarily conservative. In any event, bidders in the
forward auction will have the necessary information to make their own calculations of impairments based
on any number of factors they wish to consider, including their choice of statistical parameter.

187 See id.
188 See id.

18 See Sprint Petition for Reconsideration at 1-15; NAB Petition for Reconsideration at 8-9. See also CCA Reply at
2-5; CTIA Opposition and Reply at 2-4. Sprint states that new facts and circumstances have emerged since the
release of the Second Report and Order that require reconsideration of our decision to use F(50,50). See Sprint
Petition for Reconsideration at 3-5 (citing 47 C.F.R. § 1.429(b)(2)-(3)). Specifically, Sprint notes that, after release
of the Second Report and Order, the Commission released the Comment PN, which provided potential forward
auction bidders with substantial additional information about how the Commission proposed to apply the ISIX
Methodology. See id. (citing Comment Sought on Competitive Bidding Procedures for Broadcast Incentive Auction
1000, Including Auctions 1001 and 1002, GN Docket No. 12-268, AU Docket No. 14-252, Public Notice, 29 FCC
Red 15750 (2014) (Comment PN).

190 See Sprint Petition for Reconsideration at 2-3, 8-15; NAB Petition for Reconsideration at 8-9. See also CCA
Reply at 2-3; CTIA Opposition and Reply at 3-4.

%! See Sprint Petition for Reconsideration at 2-3, 15; NAB Petition for Reconsideration at 8-9. See also CCA Reply
at 2-3; CTIA Opposition and Reply at 3-4.

192 See Sprint Petition for Reconsideration at 8-12.
193 See Sprint Petition for Reconsideration at 13-14.

19 See Sprint Petition for Reconsideration at 3, 11-12; NAB Petition for Reconsideration at 8-9. See also CCA
Reply at 3-4; CTIA Opposition and Reply at 2-4.

195 Letter from Trey Hanbury, Hogan Lovells, Counsel to T-Mobile USA, to Marlene H. Dortch, Secretary, FCC,
GN Docket 12-268 (filed Apr. 2, 2015) (T-Mobile Ex Parte); Letter from Leighton T. Brown, Holland & Knight,
LLP, Counsel for United States Cellular Corporation to Marlene H. Dortch, Secretary, FCC, GN Docket No. 12-268,
AU Docket No. 14-252 at 1 (filed May 12, 2015) (U.S. Cellular Ex Parte).
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67. Contrary to petitioners’ concerns, the ISIX Methodology will not underestimate
impairments even when using the F(50,50) statistical measure given the approach the methodology
employs to assess potential interference to wireless deployments. The ISIX methodology for Case 1
(DTV to wireless base station) and Case 2 (DTV to wireless user equipment) predicts only the field
strength of the undesired signal—the signal of the television station causing interference. It does not
consider the desired signal-the wireless signal—at each of the prediction points evaluated. It also does not
consider any environmental factors in the area like clutter that could weaken the undesired DTV signal.'*
These simplifications are necessary because during the auction the Commission will not know specific
information about the networks that wireless licensees will deploy.'”” Under the ISIX Methodology, any
DTV signal predicted to be at a level above the minimum wireless receiver interference threshold is
considered an impairment.'”® The amount of interference that a receiver can actually tolerate, however, is
a function of the strength of the wireless signal received and not just the sensitivity level of the receiver.
This approach will tend to overestimate interference because, in most instances, the wireless signal will
be strong enough to enable the receiver to tolerate a stronger DTV signal without experiencing harmful
interference. In addition, because we do not consider environmental factors like clutter in our predictions,
the actual undesired DTV signal would likely be weaker than the Longley-Rice model predicts. Thus,
actual harmful interference is less likely to occur than use of the F(50,50) statistical measure would
predict.

68. The support of the wireless industry for median propagation statistics, like F(50,50), in
other contexts lends further support for our use of F(50,50) for Cases 1 and 2. Specifically, studies by
several working groups of the Commerce Spectrum Management Advisory Committee (CSMAC), which
is composed of spectrum policy experts from the government and the wireless industry, have used median
propagation statistics when evaluating the interference environment between commercial wireless
operations and federal ground operations.'”” The results of those studies created the foundation upon
which sharing between these services will occur in the AWS-3 band. Median propagation statistics were
also used to evaluate LTE interference to Federal Government stations and to create protection zones
around the Federal Government station locations, rather than more conservative propagation statistics like
F(50,10).2%

69. While Sprint claims that the interfering signal levels predicted using the F(50,50) and
F(50,10) measures can differ by more than 10 dB at distances beyond 50 kilometers from the DTV
station,”! these differences do not persuade us to adopt F(50,10). First, as we noted in the ISIX R&O,
there are various techniques available to wireless operators to avoid harmful interference.”” While Sprint

19 See ISIX R&O, 29 FCC Red at 13089-90, para. 36.

7 For example, the exact locations of towers, the power of each base station, the orientation of antennas, etc. will
impact the probability of wireless licensees experiencing actual interference. This information will not be known
until wireless licensees begin designing, building, and operating their networks.

18 This receiver interference threshold is based on the receiver’s sensitivity level as specified in the 3GPP Technical
Specification. ISIX R&O, 29 FCC Red at 13122-23, Appendix A: para. 13, Table 3, Table 4.

19 CSMAC approved reports by a number of working groups, one of which was Working Group 5 for aeronautical
mobile operations, with SubWorking Group 5 which studied ACTS. See CSMAC WGS5, ACTS SWG ACTS Final
Report at 14 (Commerce Spectrum Management Advisory Committee Working Group 5, 1755-1850 MHz Airborne
Operations, Air Combat Training System, Sub-Working Group Report).

2% Moreover, given that other considerations such as clutter were not used, the median interference predictions were
considered to be conservative enough to identify triggers for coordination.

2! See Sprint Petition for Reconsideration at 9.

202 ISIX R&O, 29 FCC Red at 13090, para. 37 (noting Multiple-Input Multiple-Output (MIMO) antenna technology
and resource block provisioning).
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previously agreed with this point,”” it now claims that there is a limit to those techniques because they

can jeopardize wireless coverage and significantly increase deployment costs.”** Sprint’s arguments are
not persuasive. Current wireless broadband technologies include features like smart antennas and beam
forming, and the LTE standard supports several MIMO configurations in multiple bands.*” The fact that
a wireless operator may choose to deploy only the minimal MIMO configuration is no reason to discount
the benefit of available interference mitigation techniques that will allow for more efficient use of
spectrum between services. Nonetheless, even use of the minimum configuration supported by the LTE
standard provides interference mitigation advantages over traditional network technologies. Moreover,
all of these features are expected to be prevalent by the time wireless networks are deployed in the 600
MHz Band because they will allow for avoidance of capacity constraints or network congestion and
provide users with an improved quality of experience.

70. Second, the higher DTV signal levels predicted using F(50,10) will generally be offset by
operating margins wireless licensees build into the operation of their networks. Specifically, wireless
licensees design their networks to achieve reliable service with a robust wireless signal, with propagation
statistics of 90 percent or greater.”” This increases the planned wireless signal strength over the median
value by 10 dB or more and helps to maintain the reliability of mobile operations.””” The margin provided
in this planned signal level will more than offset any differences between F(50,50) and F(50,10) in the
Commission’s inter-service interference predictions. **

2% Comments of Sprint Corp. to ISIX PN, ET Docket No.14-14, GN Docket No. 12-268 (filed Mar. 18, 2014) at 3.

2% Sprint Petition at 13-14. Sprint agrees that base station antenna down-tilt could help lower the interfering signal
by a few dBs, but claims it would not be able to overcome increased levels of interference of 10 dB or more. While
Sprint is correct in its assertion regarding the effect of antenna downtilt, it assumes that a wireless operator will
operate its network at service threshold values used in our predictions. Usually wireless operators construct their
networks in such manner that target population areas are served with a higher service reliability, which means with a
higher signal strength than the threshold value.

5 Comments of 4G Americas, ET Docket 14-14, GN Docket 12-268 (filed Mar.18, 2014).). In addition, LTE
standards continue to evolve, with each new release including more techniques for interference avoidance. See 4G
Broadband Mobile Evolution, 3GPP Release 11 & 12 and Beyond (Feb. 2014) available at
http://www.4gamericas.org/files/2614/0758/7473/4G_Mobile_Broadband_Evolution Rel-

11__Rel 12 _and Beyond Feb_2014_- FINAL _ v2.pdf.

2 See, e.g., Wireless Communications Systems Performance in Noise and Interference-Limited Situations, Part 1:
Recommended Methods for Technology Independent Performance Modeling, TIA Bulletin TSB-88.1-D, April 2012.
Specifically, see id. at Section 5.2 — Channel Performance Criterion (CPC): “The CPC is the specified design
performance level in a faded channel. ... It is defined as a ratio of the Rayleigh faded carrier magnitude ...
[c]onstantly Rayleigh faded (e.g. 100% of the time) ... to the sum of all the appropriate interfering and noise
sources.” See also id. at Section 5.3.4 — Tile Reliability: “The Tile Reliability is the probability that the received
local median signal strength predicted at a given tile equals or exceeds the desired CPC” and Section D.3: General
Assumptions, Table D.6: Estimated Coverage Area Reliability, recommending the use of at least 90 percent as an
appropriate value for coverage area reliability for wireless communications systems in general. Taken together,
these recommendations would i